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The technical committee has reviewed the provisions of the following International Standards referred 
in this adopted standard and has decided that they are acceptable for use in conjunction with 
this standard: 



International Standard 
IEC60228A: 1982 

lEC 60269-3-1 : 1994 

1 EC 60417-1 :1998 

lEC 60695-2-1 (all sheets) 
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lEC 60760: 1989 
lEC 60893-1 : 1987 

lEC 60998-2-3: 1991 
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Conductors of insulated cables ~ First supplement: Guide to the 
dimensional limits of circular conductors 

Low-voltage fuses — Part 3-1: Supplementary requirements for fuses for 
use by unskilled persons (fuses mainly for household and similar 
applications) — Sections I to IV 



Graphical symbols for use on equipment 
application 

Fire hazard testing — Part 2-1: Test methods 



Part 1: Overview and 



Flammability of solid non-metallic materials when e^fposed to flame 
sources — List of methods 

Automatic electrical controls for household and similar use 

Automatic electrical controls for household and similar use — Part 1 : 
General requirements 

Automatic electrical controls for household and similar use — Part 2-9: 
Particular requirements for temperature sensing controls 



Flat, quick-connect terminations 

Specification for Industrial rigid laminated sheets based on thermosetting 
resins for electrical purposes — Part 1 : Definitions, designations and general 
requirernents 

Connecting devices for low-voltage circuits for household and similar 
purposes — Part 2-3: Particular requirements for connecting devices as 
separate entities with insulation piercing clamping units 

IEG/TR2 61000-3-5 : 1994 Electromagnetic compatibility (EMC) — Part 3: Limits — Section 5: 

Limitation of voltage fluctuations and flicker in low-voltage power supply 
systems for equipment with rated current greater than 16 A 



1 EC 61000-4-3: 1995 



lEC 61000-4-6: 1996 



1 EC 61032: 1997 



lEC 61058-2-1 : 2000 



lEC 61058-2-4: 2000 



130 4046:1978 



Electromagnetic compatibility (EMC) — Part 4: Testing and measurement 
techniques — Section's : Radiated, radio-frequency, electromagnetic field 
immunity test 

Electromagnetic compatibility (EMC) — Part 4: Testing and measurement 
techniques — Section 6: Immunity to conducted disturbances, induced by 
radio-frequency fields 

Protection of persons and equipment by enclosures — Probes for 
verification 

Switches for appliances — Part 2-1: Particular requirements for cord 
switches 

Switches for appliances — Part 2-4: Particular requirements for 
independently mounted switches 

Paper, board, pulp and related terms — Vocabulary 
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Electrical Wiring Accessories Sectional Committee, ETD 14 



NATIONAL FOREWORD 

Tliis Indian Standard (Part 1) which is identical with lEC 61058-1 : 2000 'Switches for appliances — 
Part 1: Generali requirements' incorporating Amendment No. 1 published in 2001, issued by the 
International Electrotechnical Commission (lEC) was adopted by the Bureau of Indian Standards on the 
recommendation of the Electrical Wiring Accessories Sectional Committee and approval of the 
Electrotechnical Division Council. 

The text of lEC Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice 
is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their respective places are 
listed below along with their degree of equivalence for the editions Indicated: 



International Standard 



lEC 60034-1 : 1996 Rotating 
electrical machines — Part 1: 
Rating and performance 



lEC 60038 

voltages 



1983 I EC standard 



lEC 60050 (151) : 1978 
International Electrotechnical 
Vocabulary (lEV) — Chapter 
151: Electrical and magnetic 
devices 

lEC 60050 (411) : 1973 
International Electrotechnical 
Vocabulary (lEV) — Chapter 
41 1 : Rotating machinery 

lEC 60050 (441) : 1984 
International Electrotechnical 
Vocabulary (lEV) — Chapter 
441 : Switchgear, controlgear and 
fuses 



Corresponding Indian Standard 



IS 4722 : 2001 Rotating electrical 

machines — Specification {second revision) 

IS 12360 : 1988 Voltage bands for 
electrical installations including preferred 
voltages and frequency 

IS 1885 (Part 74) : 1993 Electrotechnical 
vocabulary; Part 74 Electrical and magnetic 
devices 



IS 1885 (Part 35) : 1993 Electrotechnical 
vocabulary: Part 35 Rotating machines 
{first revision) 

IS 1885 (Part 17) : 1979 Electrotechnical 
vocabulary: Part 17 Switchgear and 
controlgear {Hrst revision) 



Degree of 
Equivalence 

Technically 
Equivalent 

do 



Identical 



Technically 
Equivalent 



do 
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Internaiionat Standard 



lEC 6O05O (826) : 19B2 
International Electrotechnical 
Vocabulary (iEV) — Chapter 826: 
Electrical installations of 
buildings 

tEC 60060-1 : 1989 High-voltage 
techniques — Part 1: Genera! 
definitions and test requirements 

lEC 60068-2-20 : 1979 

Environnnental testing — Part 2- 
20: Tests — Test T : Soldering 

lEC 60068-2-75 : 1997 
ErEvironmental testing — Part 2- 
75: Tests — Test Eh : Hammer 
tests 



iEC 60085 ■ 1984 Thermal 
evaluation and classification of 
electrical insulation 

!EC 60112 ■ 1979 Method for 
determining the comparative and 
the proof tracking indices of solid 
insulating materials under moist 
conditions 

(EC 60127-2 : 1989 Miniature 
fuses — Part 2: Cartridge, fuse- 
links 

tF.C 60228 : 1 978 Conductors of 
insulated cables 



IEC 60269-1 : 1986^1 Low-voltage 
fuses — Part 1: General 
requirements 

IEC 60335-1 : 1991 Safety of 
household and similar electrical 
appliances — Part 1: General 
requirements 



Corresponding Indian Standard 



IS 732 : 1989 Code of practice for 
electrical wiring installations 



IS 2071 (Part 1) : 1993 High-voltage test 
techniques: Part 1 General definitions and 
test requirements {second revision) 

iS9000(PartXVIIi/Sec1 to3):1981 Basic 
environmental testing procedures for 
electronic and electrical items; Part XVjli 
Solderability test 

iS 9000 (Part 7/Sec 7) : 2006 Basic 
environmental testing procedures for 
electronic and electrical items: Part 7 
Impact test, Section 7 Test Eh Hammer 
tests 

!S 1271 : 1985 Thermal evaluation and 
classification of electrical insulation {first 
revision) 

IS 2824 : 1 975 Method for determining the 
comparative tracking index of solid 
insulating materials-tinder moist conditions 
{first revision) 



IS/IEC 60127 (Part 2) : 1989 Miniature 
fuses: Part 2 Cartridge fuse links — 
Specification 

iS 8130 : 1984 Conductors for insulated 
electric cables and flexible cords {first 

revision) 

IS 13703 (Part 1) : 1993 LV Fuses for 
voltages not exceeding 1 000 V ac or 
1 500 V dc: Part 1 General requirements 

IS 302 (Part 1) : 1979 Safety of household 
and similar electrical appliances: Part 1 
General requirements 



Degree of 
Equivalence 

Technically 
Equivalent 



Identical 



Technically 

Equivalent 



Identical 



Technically 
Equivalent 

do 



identical 



Technically 
Equivalent 



Identical 



Technically 

Equivalent 



'I Sinac revised in 1993. 
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International Standard 

lEC 60364-4-41 : 1992 Electrical > 
installations of buildings — 
Part 4: Protection for safety — 
Chapter 41: Protection against 
electric stnock 

lEC 60364-4-442 : 1 993 Electrical 
tnstaKafions of buildings — 
Part 4: Protection for safety — 
Chapter 44: Protection against 
overvoltage — Section 442: 
Protection of (ow-voftage 
installations against faults 
betweeen high-voltage systems 
and earth 

lEC 60384-4-443 : 1 995 Electrical 
installations of buildings — 
Part 4: Protection for safety — 
Chapter 44: Protection against 
qvervoltages — Section 443: 
Protection against overvoltages of 
atmospheric origin or due to 
switching 

lEC 60384-14 : 1993 Fixed 
capacitors for use in electronic 
equipment — Part 1 4: Sectional 
specification: Fixed capacitors for 
electromagnetic suppression and 
connection to the supply mains 

lEC 60529 :1989 Degree of 
protection provided by enclosures 
(IP code) 

lEC 60617-2:1983^' Graphical 
symbols for diagrams — Part 2: 
Symbol elements, qualifying 
symbols and other symbols 
having general application 

lEC 60664-1 : 1992 Insulation 
coordination for equipment within 
low-voltage systems — Part 1: 
Principles, requirements and tests 

lEC 60664-3 : 1992 insulation 
coordination for equipment within 
low-voltage systems — Part 3: 
Use of coatings to achieve 
insulation coordination of printed 
board assemblies 

lEC 60669-1 : 1998 Switches for 
household and similar fixed 
electrical installations — Part 1 : 
General requirements 

lEC 60691 : 1993 Thermal- 
links — Requirements and 
application guide 



Corresponding Indian Standard 



Degree of 
Equivalence 



IS 2309 : 1989 Code of practice for the 
protection of buildings and allied structures 
against lightning (second revision) 



" Since revised in 1 996. 



IS QC 302400 : 1994 Fixed capacitors for 
use in electronics equipment sectional 
specification for fixed capacitors for 
electromagnetic interference suppression 
and connection to the supply hiains 

IS 12063 : 1987 Classification of degrees 
of protection provided by enclosures of 
electrical equipment 

IS 1 2032 (Part 2) : 1 987 Graphical symbols 
for diagrams in the field of 
electrotechnology: Part 2 Symbols 
elements, qualifying symbols and other 
symbols having general application 

IS 15382 (Part 1) : 2003 Insulation 
coordination for equipment within low- 
voltage systems: Part 1 Principles, 
requirements and tests 

IS 15382 (Part 3) : 2006 Insulation 
coordination for equipment within low- 
voltage systems: Part 3 Use of coating, 
potting or moulding for protection against 
pollution 

IS 3854 : 1997 Switches for domestic and 
simifar purposes (second revision) 



IS/lEC Pub 691 : 1993 Thermal links — 
Requirements and application guide 
(first revision) 



VII, 
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Equivalent 
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Technically 
Equivalent 

Identical 



Technically 
Equivalent 



do 



do 



Identical 
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International Standard 



IEC6073B-1 ; 1 998 Thermistors 
directly heated positive step- 
function temperature efficient 
thermistors — Part 1: Generic 
specification 

lEC 61000-3-2 : 1995 
Electromagnetic compatibility 
(EMC) — Part 3: Limits — 
Section 2: Limits for harmonic 
current emissipns (equipment 
input current < 16 A per phase) 

!EC 61000-3-3 : 1994 
Electromagnetic compatibility 
(EMC) ~ Part 3: Limits — 
Section 3: Limitation of voltage 
fUcluations and flicker in iow- 
voltage power supply systems 
for equipment with rated 
current <16 A 

lEC 61000-4-1 : 1992 
Electromagnetic compatibility 
(EMC) — Part 4. Testing and 
measurement techniques — 
Section 1 . Overview of immunity 
tests 

lEC 61000-4-2 : 1995 
Electromagnetic compatibility 
(FMC) - Part 4: Testing and 
measurement techniques — 
Section 2: Electrostatic discharge 
immunity test 

lEC 61000-4-4 : 1995 
Electromagnetic compatibility 
(EMC) — Part 4: Testing and 
measurement techniques — 
Section 4: Electrical fast transient/ 
burst immunity test 

ISO 1456 : 1988 Metallic"! 
coatings — Electrodeposited | 
coatings of nickel plus chromium 
and of copper plus nickel plus | 
chromium r 



ISO 2081 : 1986 Metallic 
coatings — Electroplated 
coatings of zinc of iron or steel 

ISO 2093 : 1986 Electroplated 
coatings of tin ~ Specification 
and test methods 



Corresponding Indian Standard 



IS QG 440000 : 1994 Directly heated 
positive step-function temperature 
coefficient thermistors — Generic 
specification 

IS 14700 (Part 3/Sec 2) : 1999 
Electromagnetic compatibility (EMC): 
Part 3 Limits, Section 2 Limits for 
harmonic current emissions (equipment 
input current <16 A per phase) 

IS 14700 (Part 3/Sec 3) : 1999 
Electromagnetic compatibility (EMC): 
Part 3 Limits, Section 3 Limitation of 
voltage fluctuations and flicker in low- 
voliage supply systems for equipment with 
rated current <16 A 



iS 14700 (Part 4/Sec 1) : 1999 
Electromagnetic compatibility (EMC): 
Part 4 Testing and measurement 
techniques, Section 1 Overview of immunity 
test 



IS 14700 (Part 4/Sec 2 ) : 1999 
Electromagnetic compatibility (EMC): 
Part 4 Testing and measurement 
techniques, Section 2 Electrostatic 
discharge immunity test 

iS 1470C (Part, 4/Sec 4) : 1999 
Electromagnetic compatibility (EMC): 
Part 4 Testing and measurement 
techniques, Section 4 Electrical fast 
transient/burst Immunity test 



IS 8435 : 1977 Methods for measurement 
of thickness of metallic coatings on plastics 



IS 1359 • 1992 Electroplated coatings of 
tin [third revision) 
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Equivalence 

Technically 
Equivalent 



do 



Identical 



Technically 
Equivalent 



do 



do 
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Only the English language text has been retained while adopting it in this Indian Standard, and as such 
the page numbers given here are not the same as in the lEC Standard. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance 
with IS 2 : 1960 'Rules for rounding off numerical values {revised)'. The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
SWITCHES FOR APPLIANCES 

PART 1 GENERAL REQUIREMENTS 
1 Scope 

1.1 This International Standard appiies to switches (mechanical or electronic) for appliances 
actuated by hand, by foot or by other human activity, to operate or control electrical appliances 
and other' equipnfient for household or similar purposes with a rated voltage not exceeding 
440 V and a rated current not exceeding 63 A. 

These switches are intended to be operated by a person, via an actuating member or by 
actuating a sensing unit. The actuating member or sensing unit can be integral with or 
arranged separately, either physically or electrically, from the switch and may involVe 
transmission of a signal, for example electrical, optical, acoustic or thermal, between the 
actuating member or sensing unit and the switch. 

Switches which incorporate additional control functions governed by the switch function are 
within the scope of this standard, 

This standard also covers the indirect actuation of the switch when the operation of the 
actuating member or sensing unit is provided by a remote control or a part of an appliance or 
equipment such as a door. 

NOTE 1 Electronic switches may be combined with mechanical switches giving rull disconnection or micro- 
disconnection. 

NOTE 2 Electronic switches without a mechanical switch in the supply circuit provide only electronic 
disconnection. Therefore; the circuit on the load side is always considered to be live. 

NOTE 3 For switches used in tropical climates, additional requirements may, be necessary. 

NOTE 4 .Attention Is drawn to the Fact that the standards for appliances may contain additional or alternative 
requirements for switches. ,;^ 

NOTE 5 Throughout this standard, the word 'appliance' means 'appliance or equipment". 

NOTE 6 This part of lEC 61058 is applicable when testing incorporated switches. When other types o( switches for 
appliances are tested, this part is applicable together with the relevant l£C 61058-2, 

This part may, however, tie applied for other types of switches which are not mentioned in l£C 6105S-2, provided 
that the electrical safety Is not disregarded. 

1.2 This standard applies to switches intended to be incorporated in, on or with an appliance. 

1.3 This standard also applies to switches incorporating electronic devices. 

1.4 This standard also applies to switches for appliances such as 

~ switches intended to be connected to a flexible cable (cord switches); ■ 
NOTE In this document, the word *eable" means "cable or cord', 

- switches Integrated in an appliance (integrated switches); 

- switches intended to be mounted apart from the appliance (independently mounted 
switches) other than those within the scope of lEC 60669-i; 

- change<over selectors for which, however, particular requirements are given in lEC 61058-2, 
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lEC 60228:1978, Conductors of Insulated cables 



lEC 60228A:1982, Conductors of insulated cables - First supplement: Guide to the dimensional 
limits of circular conductors 

lEC 60269-1:1998, Low-voltage fuses -Part 1: General requirements 

lEC 60269-3-1:1994, Low-voltage fuses - Part 3-1: Supplementary requirements for fuses for 
use by unskilled persons (fuses mainly for household and similar applications) - Sections I to IV 

(EC 60335-1:1991, Safety of household and similar electrical appliances - Part 1: General 

requirements 

Amendment 1 (1994) 

I EC 60335 (all parts 2), Safety for household and similar electrical appliances 

lEC 60364-4-41:1992, Electrical installations of buildings - Part 4: Protection for safety - 
Chapter 41: Protection against electric shock 2) 
Amendment 1 (1996) 
Amendment 2 (1999) 

lEC 60364-4-442:1993, Electrical installations of buildings - Part 4: Protection for safety - 
Chapter 44: Protection against overvoltage - Section 442: Protection of low-voltage 
installations against faults between high-voltage systems and earth 3) 
Amendment 1 (1995) 
Amendment 2(1999) 

I EC 60364-4-443' 199S, Electrical installations of buildings - Part 4: Protection for safety - 
Chapter 44: Protection against overvoltages - Section 443: Protection against overvoltages of 
atmospheric origin or due to switching •') 
Amendment 1 (1998) 

lEC 60334-14:1993, Fixed capacitors for use in electronic equipment ~ Part I4t Sectional 
specification: Fixed capacitors for electromagnetic suppression and connection to the supply 
mains 

lEC 60117-1:1998, Graphical symbols for use on equipment - Part l: Overview and application 

JEC 60529:1989, Degrpe of protection provided by enclosures (IP code) 

!EC 60617-2:1996, Graphical symbols for diagrams - Part 2: Symbol elements, qualifying 
symbols and other symbols having general application 

lEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems - Part 1: 
Principles, requirements and tests 



2) There is a consolidated edition 3.2 (1999) that includes lEC 6036'4-')-41 and its amendments 1 (1396) and 

2 (1999). 
•3) There Is a consolidated edition 1.2 (1999) that Includes lEC 60364-4-442 and its amendments 1 (1995) and 

2 (1999). 
*) There Is a consolidated edition 3.2 (1999) that includes lEC 60364-4-443 and its amendment 1 (1998). 
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lEC 60664-3.1992, Insulation coordination for equipment within low-voltsge systems ~ Part 3. 
Use of coatings to achieve insulation coordination of printed board asEemblies 

lEC 60669-1,1996, Switches for household and similar fixed electrical installations - Pari 1- 
General requirements 

[EC 60691 1993, Thermal-links - Requirements and application guide 

lEC 60695-2-1 (all sheets). Fire hazard testing - Part 2-1: Test methods 

(EC 60707 1999, Flammability of solid non-metallic materials when exposed to flame sources - 
Ust of methods 

I EC 60730 (all parts), Automatic electrical controls for household and similar use 

lEC 60730-1.1999, Automatic electrical controls for household and similar use - Part 1 
General requirements 

I EC 60730-2- 9' 2000, Autcmatic electrical controls for household and similar uso - Part 2-9 
Particular requirements for temperature sensing controls 

iEC 60738-1 1998, Thermistors directly heated positive step-function temperature efficient 
thermistors - Pari 1 Geneiic specification 

IEC 60760 1989. Flat, quicl<-connect terminations 

IEC 60893-1 1987, Specification for industrial rigid laminated sheets based on thermosetting 
resins for electrical purposes - Part V Definitions, designations and general requirements 

IEC 60998-2-3. 1991, Connecting devices for low-voltage circuits for household and similar 
purposes - Part 2-3: Particular requirements for connecting devices as separate entities with 
insulation piercing clamping units 

IEC 61000 (all parts). Electromagnetic compatibility (P!^C) 

IEC 61000-3-2 1995, Electromagnetic compatibility (EMC) - Part 3 Limits - Section 2 Limits 
for harmonic current emissions (equipment input current s16 A per phase) 5) 
Amendment 1 (1997) 
Amendment 2 (1998) 

IEC 61000-3-3:1994, Electromagnetic compatibility (EMC) - Part 3' Limits - Section 3 
Limitation of voltage fluctuations end flicker in low-voltage power supply systems for equipment 
with rated current <16 A 



£>) Jiiac ID a coii£ol;d3tcd cdiiion 1.2 (1998) ihat Jncludes iEC S1D0O.3-2 and its amendments 1 {1SS7) and 
2 (199B). 
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IEC/TR2 61000-3-5:1994, Slectromagnetic compatibility (EMC) - Part 3: Limits - Section 5; 
Limitation ofvoitage fluctuations and flicl<erin low-voltage power supply systems for equipment 
witti rated current greater ttian 16 A 

lEC 61000-4-1:1992, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement 
tectiniques - Section 1: Overview of immunity tests. Basic EMC publication 

lEC 61000-4-2:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement 
techniques - Section 2: Electrostatic discharge immunity test. Basic EMC publication 6) 
Amendment 1 (1998) 

I EC 61000-4-3:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement 
techniques - Section 3: Radiated, radio-frequency, electromagnetic field immunity test 7) 
Amendment 1 (1998) 

lEC 61000-4-4:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement 
techniques - Section 4: Electrical fast transient/burst immunity test, Basic EMC publication 

(EC 61000-4-6:1996, Electromagnetic compatibility (EMC) ~ Part 4] Testing and measurement 
techniques - Section 6: Immunity to conducted disturbances, indiiced by radio- frequency fields 

lEC 61000 4-1 1:1994, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement 
techniques - Section 11: Voltage dips, short interruptions and voltage variations immunity tests 

lEC 61032:1997, Protection of persons and equipment by enclosures - Probes for verification 

lEC 61 058-2-1 , Switches for appliances - Part 2-1: Particular requirements for cord switches 

I EC 61058-2-4, Switches for appliances - Part 2-4: Particular requirements for independently 
mounted switches 

ISO 1456:1988, Metallic coatings - Electrodeposited coatings of nickel plus chromium and of 
copper plus nickel plus chromium 

ISO 2081:1986, Metallic coatings - Electroplated coatings of zinc of iron or steel 

ISO 2093:1986, Electroplated coatings of tin - Specification and test methods 

ISO 4046:1978, Paper, board, pulp and related terms- Vocabulary 



6) There is a consolidated edition 1.1 (1999) that includes lEC 61000-4-2 and its amendment 1 (1998). 
7} There is a consolidated edition 1.1 (1998) that includes lEC 61O0O--4-3 and its amendment 1 (1998). 
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3 Definitions 

For the purpose of this International Standard, the following definitions apply 

3.1 General terms 

3.1.1 

mechanical switching device 

a switching device designed to close and open one or more electric circuits by means of 

separable contacts 

[lEV 441-14-02] 

3.1.2 

switch (mechanical) 

a mechanical switching device capable of making, carrying and breaking currents under normal 
circuit conditions which may include specfied operating overload conditions and also carrying 
for a specified time currents under specified abnormal circu't conditions such as those 
of short circuit 

NOTE A switch may b? rapsble ot making but not b'eakmp stioit-cirtuu currents 
[IEV44M4-10] 

3.1.3 
conductive part 

part v/hich is capable of conducting current although it may not necessarily be used for carrymg 
service current 
[lEV 441-11-09] 

3.1.4 
live part 

a conductor or conductive part intended to be energized in normal use, including a neutral 
conductor, but, by convention, not a PEN conductor 
[lEV 826-03-01] 

3.1.5 

pole of a switch 

the part of the switch associated exclusively with one, electrically separated, conducting path of 
the switch 

NOTE 1 Those parts ttial provide a means for mounting and operating all po!ui together are excluded from the 
definition of a pole 

NOTE 2 A sv/ilch is called "single-pole" if it has only one pole. If it has more than one polo, it may be called 
"multipolo" (two-poie, three-pole, etc) provided that the poles are coupled in such a manner as to Operate together 

3,1.6 
clearance 

the shortest distance in air between two conductive parts 

3.1.7 

creepage distance 

the shortest distance along the surface of the insulation material between two conductive parts 
[lEV 151-03-37) 

3.1. B 
detachable part 

part which is removable without the use of a tooi when the switch is mounted as in normal use 
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3.1.9 
too! 

screwdriver, coin, or any other object which may be used to operate a nut, a screw, or a similar part 

3.1.10 

special purpose tool 

tool which is unlikely to be readily available in a normal household, for example, a key for a 

three-angle headed screw 

NOTE Tools such a$ coins, screwdrivers and spatinars designed to operate square or hexagonal nuts are not 
special purpose tools, 

3.1.11 
normal use 

use of the switch for the purpose for which it was made and declared 

3.1.12 

ambient air temperature 

the temperature or temperatures, determined under prescribed conditions, of the air sur- 
rounding the switch when mounted as declared by the manufacturer 

3.1.13 

proof tracking Index (PTI) 

the numerical value of the proof voltage In volts, at which a material withstands 50 drops of teat 
solution without tracking 

3,1.14 

unique type reference 

identification marking on a switch such that by quoting it in full to the switch manufacturer the 
electrical, mechanical, dimensional and functional parameters of the original switch can be 
unequivocally specified 

3.1.15 

common type reference 

identification marking on a switch which does not require any further specific information 
additional to that provided by the marking requirements of this standard for selection, 
installation and use in accordance with this standard 

3.1.16 

cover or cover plate 

part which is accessible when the switch is mounted as in normal use but which can be 
removed with the aid of a tool 

3.1.17 

signal Indicator 

device associated with a switch to indicate the circuit state visually 

NOTE Tha device may or may not be controlled by the switch. 

3.1.18 

unprepared conductor 

conductor which has been cut and the insulation of which has been removed for insertion into a 
clamping unit 

NOTE, A conductor the shape of which is arranged for introduction into a clamping unit or the strands of which are 
twisted to consolidate the end, is considered to be an unprepared conductor. 

3.1.19 

prepared conductor 

conductor, the stripped end of which is fitted with an eyeiet, a terminal end, a cable lug, etc. 
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3.1.20 

base materia! 

insulating material, supporting electronic circuits 

3.1.21 
printed board 

a sized base material including holes, if any, and beanng at least one conductive pattern 

3.1,22 

printed board assembly 

printed board with electrical and mechanical components and/or other printed boards attached 
to It, with all manufacturing processes, soldering, coating etc. completed 

3.1.23 

insulation distance 

the shortest distance of a coated printed board between conductive parts located on the base 

material 

See figure Q 1 

3.1.24 

polarity reversal 

change of the terminals connected to the load by a switching action 

3.1.25 

semiconductor switching device 

a switching device designed to make, carry, break and/or control the current in an electric 

circuit by means of the controlled conductivity of a semiconductor 

3,1.26 

electronic step-down convertor (converter) 

unit inserted between tne supply and one or more tungsten-halogen or other filament lamps 
which serves to supply the lamp(s) with its (their) rated voltage, generally at high frequency. 
The unit may consist of one or more separate components 

3,1,27 

electronic switch 

a device capable of making, carrying, breaking and/or controlling currents under normal circuit 
conditions which may include specified operating overload conditions and also carrying for a 
specified time currents under specified abnormal circuit conditions such as those of a short 
circuit. Tho device contains actuating members, actuating means and switching devices which 
may be mechanical or eiecSfonic, At least one of these must be electronic 

3,1,28 

duty 

the statement of the !oad(s) to which the electronic switch is subjected, including, if applicable. 

making, controlling and breaking and including their durations and sequence in time 

[IEV411-21-07, modified] 

3.1,29 

duty-type 

a continuous, short-time or periodic duty, comprising one or more loads remaining constant for 
the duration specified, or a non-periodic duty m which generally the toad varies within the 
permissible operating range 
[lEV 411-21-13, modified] 
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3.1.30 

cyclic duration factor 

the ratio between the period of loading, induding mal<(ng and breaking, and tiie duration of the 
duty cycle, expressed as a percentage 
[lEV 411-21-10, modified] 

3.1.31 

protective impedance 

an impedance connected between live parts and accessible conductive parts,- of such value 
that the current, in normal use and under iiltely fault conditions in the electronic switch, is 
limited to a safe value; it is so constructed that the reliability is maintained throughout the life of 
file electronic switch 

NOTE Details of the likely fault conditions, the safe currant and the requirements for reliability are as given tn this 
I EC standard. , 

3.2 Definitions relating to voltages, currents and wattage 

NOTE Where the terms "voltage" and "current" are used, they imply the r.m.s. values unless otherwise specified. 

3.2.1 

rated voltage, current, frequency,. wattage etc. 

voltage, current, frequency, wattage etc. assigned to a switch by the manufacturer and to which 
operation and performance characteristics are referred 

3.2.2 

SELV 

Voltage which does not exceed 50 V a.c. r.m.s. or 120 Vd.c. between conductors or between 
any conductor and earth in a circuit which is insulated from the supply mains 

NOTE SELV is an unearthed extra low voltage (see !EC 60364-'4-41]. 

3.2.3 

over>current 

a current exceeding the rated current 
tIEV 441-1 1-06] 

3.2.4 
overload 

operating conditions tn an efectrfcal/y undamaged circuit, which cause an over-current 
[lEV 441-11-08] 

3.2.5 

short-circuit current 

an over-current resulting from a short circuit due to a fault or an incorrect connection in an 
electric circuit 
[lEV 441-11-07] 

3.2.6 

working voltage 

highest r.m.s, value of the a.c. or d.c. voltage across any particular insulation which can occur 
when the switch is supplied at rated voltage 

NOTE 1 Transients are disregarded. ' ' 

NOTE 2 Both open-eircuit conditions and norma! operating conditions are taken into account. 

3.2.7 
overvoltage 

any voltage having a peak value exceeding the corresponding peak value of maximum steady- 
state voltage at normal operating conditions. 
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3.2.8 

recurring peak voltage {U,p) 

maximum peak value of periodic excursions of the voltage waveform resulting from distortion 
of an a.c. voltage or from a c, components superimposed on a d.c. voitage 

NOTE Random overvoltages, for example due to occasional switching, are not considered to be recurring peak 
voltages, 

3.2.9 

temporary overvoltage 

overvoltage at a power frequency of relatively long duration 

3.2.9.1 

short-term temporary overvoltage 

temporary overvoltage with a duration not exceeding 5 s 

NOTE The voitage values for short-lerm temporary ovorvoltage are higher than the voltage value for long-term 
temporary overvoltage (see 3.3 3 2.2 of lEC 60664-1) 

3.2.9.2 

long-term temporary overvoltage 

temporary overvoltage with duration exceeding 5 s 

3.2.10 

impulse withstand voltage 

highest peak value of impulse voltage of prescribed form and polarity which does not cause 

breakdown of insulation under specified conditions 

3.2.11 

overvoltage category 

numeral definmg a transient overvoltage condition 
NOTE Overvoltage categories t, 11 and Hi are used (see annex K) 

3.2,12 
rated load 

type of load assigned to the switch by the manufacturer 

3.2.13 

minimum load 

load at which the electronic switch still operates correctly 

3.2.14 

thermal current 

the continuous resistive current which, under the test conditions declared by the manufacturer 
{may also include the ambient temperature), generates, without forced cooling, the same 
heating as when the electronic switch is operating under specified ambient conditions at rated 
load, and/or duty type in the appliance with forced cooling present, if any 

NOTE The concept "thermal current" allows simplified testing of the olotfronic switches, which in. normal 
application have complex cooling conditions. The thermal current v/ill always be determined by tests of the switch 
positioned on a iabte or in a simple test rig and comparative tests in the appliance in question. Consequently, the 
thermal current will normally be lower than the rated current This necessitates additional tests of the terminals, 
contacts, etc., in order to verify that they will be able to carry the rated current, when the electronic switch is 
niountcd In the appliance. These addltiorsal tests are specified in clauses 16 and 17, 
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3.3 Definitions relating to ttie different types of switcties 



3.3.1 

Incorporated switch 

switcti intended to be incorporated in or fixed to an appliance, which tiowever.can be tested 

separately 

3.3.2 

Integrated switch 

switch, the function of which depends on its correct mounting and fixing in an appliance, and 

which can be tested oniy in comliination with the relevant parts of that appliance 

3.3.3 

rotary switch 

switch, the actuating member of which is a shaft or a spindle which has to be rotated to one or 
more indexed positions in order to achieve a change in contact state 

NOTE The rotation of the actuating member may be unlimited or restricted in either direction. 

3.3.4 

lever switch 

switch, the actuating member of which is a lever which has to be moved (tilted) to one or more 

indexed positions in order to achieve a change in contact state 

3.3.5 

rocker switch, 

switch, the actuating member of which is a low profile lever (rocker) which has to be tilted to 
one or more indexed positions in order to achieve a change in contact stale 

3.3.6 

push-button switch 

switch, the actuating member of which is a button which has to be pushed in order to achieve a 
change In contact state 

NOTE Tiie switch may bo provided with one or mora actuating members^ 

3.3.7 

cord-operated switch 

switch, the actuating member of which is a pull-cord which has to be pulled in order to achieve 

a change in contact state 

3.3.8 

push-pull switch 

switch, the actuating member of which is a rod which has to be pulled or pushed to one or 

more indexed positions in order to achieve a change in contact state 

3.3.9 

biased switch 

switch, the contacts and actuating member of which return to a predetermined position when 

the actuating member is released from the actuated position 

3.4 Definitions relating to the operation of the switch 

3.4.1 
actuation 

movement of the actuating member of the svwtch by hand, by foot, or by any other human 
activity 
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3.4.2 

indirect actuation 

movement of the actuating member of the switch provided indirectly by a part of an appliance 
into which the switch is incorporated or integrated, for example the door of an appliance 

3.4.3 

actuating member 

part which is pulfed, pushed, turned or otherwise moved to cause an operstfon 

3.4,4 

actuating means 

any part which may be interposed between the actuating member and the contact mechanfsm 
in order to achieve contact ope''ation 

3.4,5 
disconnection 

iPJerupSion of an electrical circuit ;r, a pole so as to provide insulation between the supply and 
those p?ri<5 jnlended to be disconnected from the supply 

3.4.6 

micro disconnection 

disconnectior that provides correct functional performance by contact separation m the case of 
long-term temporary overvoltage 

3.4.7 

electronic disconnection 

disconnection that provides a non-cycling correct functional performance by a semrconductor 
switchmg device m the case of long-term temporary overvoltage 

3.4.8 

full disconnection 

disconnection that provides correct functional performance by contact separation m the case of 
short-term and long-term temporary overvoltage and impulse withstand voltage equivalent to 
basic insulation 

3.4.9 

all-pole disconnection 

for Single-phase a c, appliances and for d c. appliances a disconnection of both supply 
conductors substantially at the same time by a single switching action or, fot appliances to be 
connected to more than tv.'o supply conductors, a discorrnection of ail supply conductors, 
except the earthed conductor substantially at the same time by a single switching action 

3.4.10 
operation 

transfer of the moving contact<s) from one position to an adjacent position 

3,4.11 
operating cycle 

succession of operations from one position to another and bacl< to the first position through ail 
other positions, if any 
[lEV 441-16-02] 
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3.4.12 

electronic actuating member 

part, component or component group, for example an optical or acoustic sensing unit, which 

controls the actuating means or the switching device 

3.4.13 

electronic actuating means 

part, component or component group, which controls electronically the switching device 

3.4.14 

abnormal conditions 

conditions which may occur in the appliance or in the switch during normal operation 

3.4.15 
sensing unit 

unit that ts activated by any physical' phenomenon or combination of those _ 

3.5 Definitions relating to connections to the switch 

3.5.1 

external conductor 

any cable, cord, core or conductor, a part of which is external to a switch, or to an appliance in 
or on which the switch is mounted. Such a conductor may be a supply lead or interconnecting 
cord between separate parts of an appliance or it may form part of the fixed wiring 

3.5:2 

integrated conductor 

conductor which is either inside a switch or is used to permanently interconnect terminals or 
terminations of a switch 

3.5.3 

internal conductor 

any cable, cord, core or conductor which is internal to an appliance, but is neither an external 
conductor nor an integrated conductor 

3,5.4 IVIethods of attachment for cords 

3.5.4.1 

type Xattachment 

method of attachment such that the cord can be replaced without the aid of special purpose 
tools by a cord not requiring special preparation 

3.5.4.2 

type Y attachment 

method of attachment such that the cord can only be replaced with the aid of special purpose 
tools normally available to the manufacturer or his agent 

NOTE Such a method of attachment may be used either with common cords or with special cords^ 

3.5.4.3 

type Z attachment 

method of attachment such that the cord cannot be replaced without destroying the Integrity <Jf 
the switch 



13 



IS/IEC 61058-1 : 2000 

3,6 Definitions relating to terminals and terminations 

3.6.1 
terminal 

conductive part of a switch provided for reusable e'ectricai connections without the use of a 
special purpose tool or a special process 

3.6.2 

screw type terminal 

terminal for the connection and/or interconnection and subsequent disconnection of one or 
more conductors the connection being made directly or indirectly by means of screvifs or nuts 
of any Kind 

3.6.3 

pillar terminal 

screw-type terminal in v/hicr the condLictor\B) !S (are) 'Hserted into o hole or cavity, where it is 
(they are) clamped under the siiank of tiie screw Ttie clamping pressure m.ay be applied 
directly by the shank of the screw, or tnrough an intermediate clamping member to which 
pressure is applied by the shank of the screw 

Examples of pillar terminals are shewn -n figure 1 

3.6.4 

screw terminal 

screw-type terminal sn which the conductor(s) is (are) clamped under the head of the screw 
■^he clamping pressure may be applied di'ectly by the head of the screw or through a^^ 
mtermediate part such as a washer clamping plate or anti-spread device 

Examples of screw terminals are shown m figure 2 

3.6.5 

stud terminai 

screw-type terminal in which the conductoris) is (are) ctamped under a nut The clamping 

pressure may be applied directly by a suitably shaped nut or through an intermediate part, such 

as a washer clamping plate or anti-spread device 



Examples of stud terminals are shown in figjre 2 



3.6,6 

saddle terminal 

screw-type terminal in wh;ch the conductor{s) is (are) clamped under a saddle by means of two 
or more screws or nuts 

Examples of saddle terminals are shown in figure 3 

3.6.7 

tug terminal 

sctew-type terminai designed for cla'Tiping a cable lug or bar directly or indirectly by means of a 
screw or nut 

Examples of lug terminals are shown in figure 4 

3.6.8 

mantle terminal 

screw-type terminal in which the conductor(s) is (are) damped against the base of a slot m a 
threaded stud by means of a nut The conductor is clamped against the bottom of the slot by a 
suitably shaped washer under the nut, by a central peg if the nut is a cap nut, or by equally 
effective means for transmitting the pressure from the nut to the conductor within the slot 

Examples of mantle terminals are shown in figure 5 
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3.6.9 

screwless terminal 

terminal for the connection and/or interconnection and subsequent disconnection of one or 
more conductors, the connection being made, directly or indirectly, by means other than screws 

NOTE Jho following terminals are not regarded as screwless terminals: 

— terminals requiring fixing of special devices to the conductors before clamping them into the terminal, for 
example flat quick-connect terminations; 

~ terminals requiring wrapping of the conductors, for example those with wrapped joints; 

- terminals providing direct contact to the conductors by means of edges or points penetrating the insulation. 

Examples of screwless terminals are shown in figure 6 

3.6.10 
termination 

connection between two or more conductive parts which can only be made or replaced by 
either a special purpose too! or a special process 

3.6.11 

flat quick-connect termination 

electrical connection consisting of a tab and a female connector which can be readily inserted 
and withdrawn without use of tools 

3.6.12 
tab 

portion of a fiat quick-connect termination which is inserted into the female connector and is a 
part integral with the switch 

Examples of tabs are shown in figure 7 

3.6.13 

female connector 

portion of a flat qLticI<-connect termination which is pushed onto the tab 

An example of a female connector is shown in figure 8 

3.6.14 

solder terminal 

conductive part of a switch provided to enable a termination to be made by means of solder 

3.7 Definitions relating to Insulation 

3.7.1 

basic Insulation 

insulation applied to live parts to provide basic protection against electric siiock 

3.7.2 

supplementary insulation 

independent insulation applied in addition to the basic insulation in order to provide protection 
against electric shock in ttie event of a failure of the basic insulation 

3.7.3 

double insulation 

insulation comprising both basic insulation and supplementary insulation 
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3.7.4 

reinforced insulation 

single insulation system applied to live parts which provides a degree of protection against 

electric shocl< equivalent to double insulation 

NOTE The term "insulation system" does not tmpty that the insulation must be one homogeneous piece It may 
comprise several layers which cannot tie tested toparately as supplementary or basic insulation, 

3.7.6 

functional insulation 

insulation between live parts which is necessary only for the proper functioning of the switch 

3.7.6 
coating 

solid insulating material laid on one or both sides of the surface of the printed board. Coating 
can be varnish, a dry film applied to the printed board or can be achieved by thermal deposition 

NOTE Coating and base matertal of the printed board form an insulating system that may have properties similar 
to solid Insulation 

3.7.7 

solid insulation 

insulation material interposed between two conductive parts 

NOTE In the caio of a printed board assembly with a coaling, solid insulation consists of the printed board itself 
as well as the coating In other cases, solid insulation consists of the encapsulating material 

3.7.8 

class appliance 

appliance ;n which protection against electric shock relies upon basic insulation; this implies 
that there are no r^eans for the connection of accessible conductive parts, if any, to the 
protective conductof in the fixed wiring of the installation, reliar>ce in the event of a failure of 
the basic insulation being placed upon the environment 

3,7.9 

class I appliance 

appliance in which protectton against electric shock does not rely on basic insulation only, but 
which includes an additional safety precaution m such a way that means are provided for the 
connection of conductive parts (v/hich are not live parts) to the protective (earthing) conductor 
in the fixed wiring in such a way that these parts cannot become itve in the event of a failure of 
tne basic insuiatior» 

3.7,10 

class li appliance 

appliance in which protection against electric shock does not rely on basic insulation only, but 
in which additional safety precautions such as double insulation or reinforced insulation are 
provided, there being no provision for protective earthing or reliance upon installation conditions 

NOTE A Class 11 appliance may be provided with means (or maintaining the continuity of protective circuits, 
provided thai such means are within the appliance and are insulated from accessible surfaces according to the 
requirements of Class iJ. 

3.7.11 

class III appliance 

appliance m which protection against electric shock relies on supply at SELV and in which 
voltages higher than those of SELV are not generated 
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3.8 Definitions relating to poiiution 

3.8.1 
poiiution 

any addition of foreign matter, solid, Mquid, or gaseous that can result in a reduction of 
dielectric strengtti or surface resistivity of the insulation 

3.8.2 
micro-environment 

immediate environment of the insulation v/hich particularly influences the dimensioning of 
creepage distances 

NOTE For self-produced pollution In arc chambers of switches, see annex L. 

3.8.3 
macro-environment 

environment of the room or other location in which the switch is installed or used 

3.8.4 

pollution degree 

numeral characterizing the expected pollution of the micro-environment 

NOTE Pollution degrees 1 , 2 and 3 are used (see 7.1 ,6 and annex L). 

3.9 Definitions relating to manufacturers* tests 

3.9.1 
routine test 

a test to which each individual switch for appliances is subjected during and/or after manu- 
facture to ascertain whether it complies with the relevant requirements of this standard 

tIEV 151-04-16, modified] 

NOTE Routine tests are specified in annex R 

3.9.2 
sampling test 

a test on a number of switches taken at random from a batch 

[lEV 151-04-17, modified] 

NOTE Sampling tests are specified in annex S 

3.9.3 
type test 

a test of one or more switches made to a certain design to show that the design meets certain 
specifications 

(lEV 151-04-15, modified] 

4 General requirennents 

Switches shall be designed and constructed so that in normal use they function safely so as to 
cause no danger to persons or surroundings even In the event of such careless use as may 
occur in norma! use, as specified in this part 1 of lEC 61058 and any appropriate part 2. 

In general, compliance is checked by carrying Out all the relevant tests. 
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5 General notes on tests 

5.1 Tests according to this standard are type tests 

5.2 Unless otherwise specified in this standard, the specimens are tested as delivered, at an 
ambient temperature of 25 'C ± 10 'C The specimens are mounted as declared by the 
manufacturer, but, if significant, using the most unfavourable method if more than one method 
is declared. 

NOTE In case of doubt, the tests are made ai an ambient temperature of 20 "C ± S "C 

5.3 Switches to be used with a non-detachable conductor are tested with the appropriate 
conductor connected. 

5.4 If the switches are provided with fafas, for the tests according to clauses 16 and 17, new 
female connectors shall be used. 

The envelope dimensions of female connectors for flat quick-connect terminations used for 
tests shall be in accordance with figure 8. 

NOTE A method of selection of female test connectors for flat quick-connect terminations li given in jrinex H 

The female connectors shall be of a type suitable for the rated ambient temperature of the 
switch, and the crimped conductors shall be soldered or v/elded to the crimping area of 
the female connector, if any 

6.5 Unless otherwise specified the tests are carried out in the order of the clauses of this 
standard. 

The number of test specimens required and the relevant clauses are as follows 
NOTE A survey of test specimens and lelated clauses is given in table 1 
5.5,1 Switches with the following ratings' 

- d.c. only: 

- both a.c and d,c , 

the tests being carried out on d.c , provided that the d.c, voltage and current ratings are equal 
to, or greater than, the a c ratings. 

For these raimgs, the following specimens are used' 

~ clauses 6 to 12 and 23: specimen No. 1; 

- clauses 19 to 22: specimen No. 2; where clearances according to 20 1 are tested in 
accordance with annex M. three additional specim&ns are used: 

- clauses 13 to 18: 

with polarity marking: specimens Nos 3 to 5; 

• without polarity marking: specimens Nos. 3 to 5 v/tth one polarity and specimens 
Nos. 6 to 8 with the opposite polarity, 

- clause 25: three additional specimens. 
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5.5.2 Switches with the following ratings: 

- a.o. only; 

- both a.c. and d.c, but not meeting the provisions of 5.5. 1. 

For these ratings, the following specimens are used: 

- clauses 6 to 12 and 23: specimen No. 1; 

- clauses 19 to 22: specimen No, 2; where clearances according to 20.1 are tested in 
accordance with annex M, three additional specimens are used; 

- clauses 13 to 18: 

• for a.c. rating: specimens Nos. 3 to 5; 

• for d.c. rating with marked polarity: specimens Nos, 6 to 8; 

• for d.c. rating without marked polarity: specimens Nos. 6 to 8 with one polarity and 
specimens Nos. 9 to 11 with the opposite polarity; 

~ clause 25: three additional specimens. 

5.5.3 Switches with more than one rated voltage and/or rated current combination within 
one nature of supply 

For these ratings, the following specimens are used: 

-~ clauses 6 to 12 and 23: specimen No. 1; 

- clauses 19 to 22: specimen No, 2; where clearances according to 20.1 are tested in 
accordance with annex M, three additional specimens are used; 

- clauses 13 to 18: 

• for the combination with the highest current rating: specimens Nos. 3 to 5; 

• for the second combination: specimens Nos. 6 to 8; 

• for further combinations: specimens- Nos. 9 to 11, etc. 

NOTE For switches having one rated current for more than one voltage rating, the switch shall be tested at the 
highest voltage rating for each type of load. 

- clause 25: three additional specimens. 
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Table 1 -Test specimens 



Clause 


Specimens to be testedH 


Notes 


6 


Rating 






7 


Classification 






8 


Marking and documentation 






9 


Protection against electric shock 






10 


Provision for earthing 






11 


Terminals and terminations 




i) 


12 


Construction 






13 


Mechanism 


3 4 5 6 7 8 


Ji 


1^ 


Protection against solid foreign objects, ingress of dust, 
water and humid condihons 


3 4 5 6 7 6 


31 


15 


Insulation resistance and dielectric strength 


3 4 S 6 7 8 


!,Si 


16 


Heating 


3 4 5 6 7 8 




17 


Endurance 


3 4 5 6 7 8 


31 


18 


Mechanical strength 


3 4 5 




19 


Screws, current-carrying parts and connections 


2 




20 


Clearances, creepage distances solid, insulation and 
coatings of rigid printed board assemblies 


2 


if>l 


21 


Resistance lo heat and fire 


2 




22 


Resistance to rusting 


2 




23 


Abnormal operation and fault conditions for electronic 
switches 


t 




25 


EMC foquiremenls 


three additional samples 




1) For the purpose o( selection cf female test connictors according to annex H. additronal specimens 
may ba necessary 

21 Three additional new specimens may bo required according to 1 1 1 1 3 'S of table 12. note 2) 

^' The further specimens 9 to 11 etc , are tested In the same combinaiton of clauses as spccimena 

6 to 8 
fl; Throe additional nev/ specimens may be required according to 20 1 for the tost according to annoy M 

i, For testing coatings on printed boards according to 2C 4, the following number of printed boardi arc 
needed. 

- 13 specimens for type A coating; 

- 17 specimens for type (3 coating 



5.6 Switches with a rated frequency are tested at thai frequency Switches without a rated 
frequency are tested at 50 Hz Switches with a rated frequency range are tested at th» most 
unfavourable frequency vMhm that range 

6.7 If not more than one specimen fails during the tests of clauses 13 to 18 inclusive such as 
to cause non-compliance with the appropriate clause, the tests which caused the failure, and 
those preceding, which may have influenced the result of that test, are repeated on another set 
of identical specimens, all of vjhich shall then comply with the repeated tests. No failure shall 
occur during the tests of clauses 6 to 12 inclusive and 19 to 22 inclusive 

f-iOTE The. applicant may submit, together v/ith the first set of specimens, an additional set of specimens which 
may be needed in case one specimen faifs. 

The testing authorities will then, without further request, test the additional specimens and will only reject if a 

further failure occurs. 

If the additional set of specimens is not submitted at the same time, o failure of one specimen will entai! a rejection 
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5.8 If It is necessary to have parts with double insulation or reinforced insulation in switches 
for Class or Class I appliances, such parts are checked for compliance with the ret^uirements 
specified for switches for Class II appliances. 

Similarly, if it is necessary to have parts in switches operating at SELV, such parts are also 
checked for compliance with the requirements specified for switches for Class III appliances. 

5.9 For the tests of this standard, actuation may be performed ^y test equipment. Tests at 
high speed, however, have to be performed according to 17.2.4. 

For switches with electronic actuating members, actuation shall be performed according to the 
manufacturer's declarations. 

5.10 As far as possible, signal indicators shall be tested together with the switches. 

With the exception of the luminosity which can be disregarded, the lamp shall function unless 
otherwise specified. The test may be performed with test samples simulating the electrical, 
mechanical and thermal influences of the original indicator lamp. Replaceable indicator lamps 
may be replaced during the tests. Signal indicators, the function of which is independent from 
the function of the switch, are operated continuously. 

The results of the tests for switches with indicator lamps shall be considered to apply to 
switches of equivalent construction without indicator lamps, or to indicator lamps of equivalent 
construction without (he switching mechanism, 

5.11 Switches intended to be operated from a specific supply, are tested with that specific 
supply. 

5.12 In all tests, the measuring instruments or the measuring means sfjalt be such as not to 
affect appreciably the quantity being measured. 

5.13 For electronic switches, it may be necessary to disconnect or short-circuit electronic 
components for the purpose of the tests. 

5.14 For the tests of 23.1.1.1, additional specimens may be necessary. 

6 Rating 

5.1 The maximum rated voltage is 440 V. 

NOTE preferred values are 50 V. 125 V, 230 V, 250 V. 400 V, 440 V. 

6.2 Switches with signal indicators may have different rated voltages for the signal indicators, 

6.3 The maximum rated current is 63 A. 

Compliance with the requirements of 8.1 to 6.3 is checked by inspection of marking and 
documentation. 

NOTE Preferred values are 1 A, 2 A, 4 A, 6 A, 10 A, 16 A, 20 A, 25A, 40Agnd 63 A. 
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7 Classification 

7.1 Classification of switches 

7.1.1 According to nature of supply: 

7.1.1.1 - switches for a, c. only; 

7.1.1.2 - switches for d c only; 

7.1.1.3 - switches for both a c and d.c. 

7.1.2 According to type of load to be controlled by each circuit of the switch: 

NOTE 1 A switch having more than one circui! need not have the same classification for each circuit. 

NOTE 2 Annex F may be used (or determining whether a parliculaf switch rating is suitable for contrnKing the 
circuit in the actual appiication 

7.1.2.1 - Circuit for a substantially resistive load with a power factor of not less than 0,9, 

7.1.2.2 - circuit for either a resistive load, a motor load with a poviier factor not less than 6, 
or a corrbination of both, 

7.1.2.3 - circuit for a combination of resistive and capacttive a c loads, 

7.1.2.4 - Circuit for ofdinary tungsten filament lamp load; 

7.1.2.5 - circuit for a declared specific toad; 

7.1.2.6 - circuit foi a current not exceeding 20 mA, 

7.1.2.7 - circuit for specific (amp load, 

7.1.2.8 - circuit for an inductive load with a power factor of not less than 0,6; 

7.1.2.9 - circuit tor specific load of motor with a locked rotor and with a power factor not less 
than 0,6 

7.1.2.10 - rninimum load for electronic switches 

7.1.3 According to ambient temperature: 

7.1.3.1 - switches at which the complete switch, including the actuating member, is intended 
to be used in an ambient temperature between a minimum value of °C and a maximum value 
of 55 °C; 

7.1.3.2 - switches at which the complete switch, including the actuating member, is intended 
to be used in an ambient temperature higher than 55 °C or lower than "C, or both. 
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7.1.3.3 - switches Intended to be used with the actuating member and other accessible parts 
in an ambient temperature between °C and 55 °C, and the remainder of the switch In an 
ambient temperature higher than 55 °C: 

- preferred values of maximum ambient temperature are 85 "C, 100 °C, 125 "C and 150 °C; 

- preferred values of minimum ambient air temperature are -10 °C, -25 °C and -40 "C' 

- values differing from these preferred values are allowed, ap long at the values are 
multiples of 5 "C. 

7.1.3.4 Electronic cord switches and electronic independently mounted switches are classified 
for a maximum ambient temperature of 35 'C. 

NOTE The classificatton using the ambfent air temperatura 35 'C may aiso be used for other electronic switches 
under the provision that they are properly marked according to No. 3.2 in table 3, 

7.1.3.4.1 - electronic cord switches and electronic Independently mounted switches, in which 
the complete switch, including the actuating member, is intended to be used in an ambient air 
temperature between a minimum value of °C and a maximum value of 35 °C. 

NOTE The decrease of ambient temperature from 55 *C to 35 *C is caused by the fact that componcr.tj of 
electronic switches have a larger heat dissipation than components of mechanical switches. 

7.1.3.4.2 - electronic cord switches and electronic independently mounted switches, in which 
the complete switch including the actuating member fs intended to be used in an ambient air 
temperature higher than 35 "C, or a minimum value lower than °C, or both: 

- preferred values of maximum ambient air temperature are 55 °C, 85 °C, 100 'C and 
125 "C; 

-. preferred values of minimum ambient air temperature are -10 "C, - 25 "C and - 40 °C; 

- values differing from these preferred values ai'e allowed, as long as the values are 
multiples of 5 'C. 

7.1.4 According to number of operating cycles: 

7.1.4.1 - 100 000 operating cycles; 

7.1.4.2 - 50 000 operating cycles; 

7.1.4.3 - 25 000 operating cycles; 

7.1.4.4 - 10 000 operating cycles; 

7.1.4.5 - 6 000 operating cycles; 

7.1.4.6 - 3 000 operating cycles; 

7.1.4.7 - 1 000 operating cycles; 

7.1.4.8 - 300 operating cycles. 
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7.'i.5 According to degree of protection provided by the swUcK, when mounted as 
declared, as part of an appliance enclosure 

7.1.5.1 Degree of protection against solid foreign objects (according to lEC 60529): 

7.1.5.1.1 - non-protected against solid foreign objects (IPOX); 

7.1.5.1.2 - protected against solid foreign objects of 50 mm diameter and greater (iPiXy; 

7.1.5.1.3 - protected agabst soiid foreign objects of 12,5 mm diameter and greater (IP2K), 

7.1.5.1.4 - protected against solid foreign objects of 2,5 mm diameter and greater (IPSXJ. 

7.1.5.1.5 - protected against solid foreign objects of 1,0 mm diameter and greater (IP4X): 

7.1.5.1.6 - dusE-p/otected (!P5X); 
7.1 5.1.7 - dust-tight (IP6X). 

7.1.5.2 Degree of protection against ingress of water (according to lEC 60529): 

7.1.5.2.1 - non-protected against mgress of v/aler (IPXO); 

7.1.5.2.2 - protected against vertically falling water drops (1PX1): 

7.1.5.2.3 - protected against vertically fallmg water drops when enclosure tilted up to 15° 
(:PX2); 

7.1.5.2.4 - protected against spraymg v.-axer (IPX3); 

7.1.5.2.5 - protected aganst splashing water (IPX4), 

7.1.5.2.6 - protected against water jets {IPX5); 

7.1.5.2.7 - protected against powerful water jets (IPX6); 

7.1.5.2.8 - protected agamst the effects of temporary immersion m water (iPX?). 

7.1.5.3 Degree of protection against electric shock for an incorporated switctt for use in: 

7.1.5.3.1 - a Class G appliance, 

7.1.5.3.2 - a Class I appliance; 

7.1.5.3.3 - a Class II appiance, 

7.1.5.3.4 - a Class III appliance. 

NOTE Switches for use in Class II appliances may t>e used vrithout additional protection in all other appTsances. 
iiHSepcndenlty o! class 
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7.1.6 According to degree of pollution: 

7.1.6.1 - pollution degree 1; 

7.1.6.2 - pollution degree 2; 

7.1.6.3 - ijollution degree 3. 

NOTE 1 Details for the pollOllon degrees are specified in annex L. 

NOTE 2 A switch suitable for u^e in a particular situation may be used In a less polluted situation, 

NOTE 3 A switch may be used in a more polluted situation than that for which it is designed if the appfopriale 
additional protection isr applied by the appliance. 

7.1.7 According to the method of actuating the switch: ^ ' 
NOTE This classification is not restrictive. Push-button switches may have more than one push-button, •* 

7.1.7.1 - rotary switch; 

7.1.7.2 - lever switch; 

7.1.7.3 - rocker switch; 

7.1.7.4 - push-button switch; 

7.1.7.5 - cord-o^Brate4 switch; 

7.1.7.6 - push-pull switch; 

7.1.7.7 - electronic switches operated via a sensing unit (for example touching, approaching, 
turning, optical, acoustic, thermal or any otiier influences). 

7.1.8 According to marking: 

7.1.8.1 -switch with limited marking U.T. (Unique Type Reference, U.Ti); 

7.1.8.2 - switch with full marking C.T. (Common Type Reference, C.T.). 

7.1.9 According to application level for resistance to heat and fire: 

7.1.9.1 - level 1 switch; 

7.1.9.2 - level 2 switch; 

7.1.9.3 - level 3 switch. 

NOTE For guidance concerning the levels, see clause 21. 

7.1.10 According to the rated impulse withstand voltage: . > 

7.1.10.1 -330 V; 

7.1.10.2 -500 V; 

7.1.10.3 -800 V; 

7.1.10.4 -1 500 V; 



25 



IS/IEC 61058-1 : 2000 

7.1.10.5 -2 500 V; 

7.1.10.6 - 4 000 V. 

NOTE The relation between rated impulse withstand voltage, rated voltage and ovcrvottage category is given 
in annex K, 

7.1.11 According to type of disconnection: 

7.1.11.1 - electronic disconnection; 

7.1.11.2 - micro disconnection, 

7.1.11.3 -full disconnection. 

7.1.12 According to the type of coating for rigid printed bccsrd ssscmblics: 

7.1.12.1 - type A coating; 

7.1.12.2 -type B coating, 

NOTE Explanations for type A and type B coating are given in annex P, 

7.1.13 According to type and/or connection of switches 

Details for types of switciies and connections are specified in table 2 

7.1.13.1 One-way switches; 

7.1.13.1.1 - declared specific type and/or connection- 

7.1.13.1.2 - single pole, single load (single-poie disconnection) 

7.1.13.1.3 - double po!e, single load (all-pole disconnection), 

7.1.13.1.4 - double poie. double load (single-pole disconnection), 

7.1.13.1.5 - double pole, double load (single-pole disconnection, load connected to opposite 
polarity), 

7.1.13.1.6 - three pole, tiiree loads, unswitched neutral (three-pole disconnection), 

7.1.13.1.7 -four-pole, three-toad switched neutral (four-pole disconnection); 

7.1.13.1.8 - three pole, three load (three-pole disconnection) 

7.1.13.2 Two-way switches: 

7.1.13.2.1 - declared specific type and/or connection; 

7.1.13.2.2 - single pole, single load (single-pole disconnection); 

7.1.13.2.3 - single pole, double load (single-pole disconnection, for specific circuits and loads 
only); 

7.1.13.2.4 - double pole, single load (all-pole disconnection)' 

7.1.13.2.5 - double pole, double load (all-pole disconnection, for specific circuits and loads 
only). 

7.1.13.2.6 - double pole, single load with polarity reversal; 
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7.1.13.2.7 - double pole, four load (single-pole disconnection, load connected to opposite 
polarity, for specific circuits and loads only); 

7.1.13.2.8 '- double po!e, double load (singte-pole disconnecHon, load connected to opposfte 
polarity); 

7.1.13.2.9 - double pole, four load (single-po'.e disconnection for speciRc circuits and toads 
only). 

7.1.13.3 Two-way switches with centre position for disconnection: 

7.1.13.3.1 - declared specific type and/or connection'. 

7.1.13.3.2 - single pole, single load (single-pole disconnection): 

7.1.13.3.3 - single pole, double load (singIe>po1e disconnection), 

7-1.13.3.4 - double pole, single load (all-pole disconnection); * 

7.1.13.3.5 - double pole, double load (all-pole disconnection); 

7.1.13.3.6 - double pole, single load Vflth polarity reversal (all-pole disconnection); 

^ li - 

7.1.13.3.7 - double pole, four load (single-pole disconnection, load connected to opposite 
polarity); 

7.1.13-3.8 ,- double pole, double load (single-pole disconnection, load connected to opposite 
polarity); 

7.1.13.3.9 -- double pole, four load (single-pole disconnection). 

7.1.13.4 Multiway switches: 

7.1.13.4.1 - the number of poles, type of connection and Toad as dedared; 

7.1.13.4.2 - single pole, four positions with polarity reversal (sfngle-pote disconnection, for 
resistive load according to 7.1.2.1); 

7.1.13.4.3 - double pole, four p<»itions with polarity reversal (alt-pole disconnection, for 
resistive load according to 7.1.241); 

7.1.13.4.4 - double pole, five positions with polarity reversal (all-pole disconnection, for 
resistive load according to 7. 1 .2. 1 ); 

7.1.13.4.5 - double pole, seven positions with polarity reversal (all-pole disconnection, for 
resistive load according to 7.1.2.1). 

NOTE Switches ctassJRed in 7.1.13.4.2 lo 7.1.13.4.S are designed for Ihe step-vnse increase or decrease of t}m 
residting wattage of a combination ol resistors (P^ to R3) according to table 2. 

7.1.14 According to switching device for electronic switches: 

7.1.14.1 - with semiconductor switching device; 

7.1.14.2 - with mechanical switching device, 

7.1.15 According to the condition of cooling for electronic switches: 

7.1.15.1 - not requiting forced cooling; 

7.1.15.2 - requiring forced cooling. 
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7.1.16 According to duty-type for electronic swftches: 

7.1.16.1 - continuous duty. Duty-type SI; 

7.1.16.2 - short-time duty. Duty-type S2. 

7.1.16.3 - intermittent periodtc duty Outy-type S3. 

NOTE 1 The different typ«s of duty-type arc illustrated in figures H to 16. 
NOTE 2 The concept duty-type is taken from lEC 60034-1. 

7.1.17 According to test conditfons for electronic sv/iiches; 

7.1.17.1 - functional test conditions with therma! current or maximum rated resistive current; 

NOTE This test condition reflects the proper functioning of the switch Thts test dce$ not simuiate the actusi lead 
of the e^K! appticacon. 

7.1.17.2 - Simulated test conditions with type of load as classified in 7 1 2; 

NOTE This test condition reflects the proper functioning of ino svnfch. It also $ijnijtaie$ all condBiOflS of the end 

app'rcaticr 

7.1.17.3 - specific test condrtions of end application, i.e in or together with the appliance and 
under the cooling conditions of the appliance. 

7.1.17.4 - test ccnditjons according to duty-type 

7.1.18 According to built-in protection for electronic sv/itches: 

7.1.18.1 - v/!th buiit in protection; 

7.1.16.2 - wEhout built-in protection 
7.2 Classification of ternilnals 

7.2.1 - terminal's intended for the connection of unprepared conductors and not requiring the 
use of any special purpose tool; 

•VOTE Twisting cf a stranded ccr^djctor to consofidate tho end rs not considered as speciat proparatian 

7.2.2 - terminals intended for the connection of prepared conductors and/or requiring the use 
of a special purpose tool; 

7.2.3 - terminals suitatrfe for the connection of supply cables or cords with unprepared 

conduclcfs and not requiring the use of any special purpose too!. 

7.2.4 - terminals suitable for the connection of supply cables Oi cords with prepared 
conductors and/or requiring the use of a special purpose toot; 

7.2.5 terminals suitable for the interconnection of two or more conductors, 

7.2.6 - terminals intended for the connection of rigid, solid conductors. 

7.2.7 - ter.minals intended for the connection of rigid, solid and stranded conductors. 

7.2.8 - terminals intended for the connection of flexible conductors; 

7.2.9 - terminals suitable for the connection of both flexible and rigid (solid and stranded) 
conductors: 



28 



IS/IEC 61058-1 : 2000 

7.2.10 - solder terminals intended for soldering by fiand with a soldering iron; 

7.2.11 -solder terminals Intended for soldering witli a solder bath; 

7.2.12 - solder terminals with provisions for securing the conductor by mechanical means and 
providing circuit continuity by soldering; 

7.2.13 - solder terminals without provisions for securing the conductor by mechanical means. 
The circuit continuity Is ensured by soldering solely. 

7.2.14 According to the resistance to soldering heat: 

7.2.14.1 - solder terminals type 1 ; 

7.2.14.2 -solderterminals type 2. 



29 



IS/IEC 61058-1 : 2000 



Table 2 - Type and connection of svvtlches 



ciassirication 



Code') 



lype of sw'ilch j Type of conneclion 



Test crrcoif'* 



One-v/ay switch 



7 I 13 I 



Principle o! one-way swiiehes with 
one to n poies 



v\ 



7 1 13.1 1 



1.1 



Tho numbiif of poEes, t/pe of canr-cciion ar.a lead as £f«c!ared 



7.1 13.1J2 



1 2 



Single pole 



Single load 

{£ ingle-pole 

disconnaction) 



iy 



L H 

S = Specimen 



7 I 13 1 3 



1 3 



Cbvb^ psie 



7 > 13.t 4 



1 4 



f12J 



Si.ngre lead I 

j (all -pole I 



Dzuble polo 



Double load 

fsmgte-pole 

discor.necikin} 



1 



L N 

S = Specimen 




71 13 1 5 



Double pole 



(12) 



Osufale load 
(single-pole 

disconnociisn. foad 
connected \o 

opposite paiAt'ii) 



\h W2 



L N 

S = Spscimon 
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Tabre 2 (continued) 



CI as si ft cation 



Code**) 



Type or switch 



Type of connection 



Test circuit') 



7.1.13.1.6 



1.6 



Three pole 



Three loads unswitched 

neutral, (three-pole 

disconnection) 



h \\i2 m 



BE 



L, La Lg N 

S " specimen 



7.1.13.1.7 



1.7 



Pour pole 



Three loads switched 

neutral (four-pole 

disconnection) 




L, La 1-3 N 

S = Specimen 



7.1.13.1.8 



1.8 



Three pola 



Three loads (three-pole 
disconnection) 



/I k U/3 



L, L2 L3 

S " Specimen 
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Table 2 (continued) 



Classffication 



71.13.2 



7 1 13.2 1 



7 1.13 2.2 



7 1 13 2 3 2) 



7 1 132 -1 



7.1 13.2.5 2) 



Code') 



2.1 



2 2 



[1.21 



2.3 



2 i 



(1.3) 



25 



Type of switch Type of connection 



Test circuit'! 



Two-way switch 



Principle of two-way switches with 
one to n poiQS 




rhe number of poles, type of connection and load as declared 



Single pole 



Single pole 



Double polo 



Double pole 



Single load 

<Single.pot6 

disconnection) 



Double load 

(smglo-pole 

disconnection) 



Single load 
(all-polo disconnection) 



Double load 
(all-pole disconnection) 



S = Specimen. 
A = AuAiliary switch 



h U'2 



I N 

S = Specimen 




L N 

S = Specimen. 
A = Auxiliary switch 



h 

T 



L N 

S ~ Specimen 
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Classincatton 



Codei) 



Type of switch 



Type of connection 



Test circuital 



7.1.13.2.6 2) 



2.6 



Double pole 



Single load with polarity 
reversal 




S = Specimen 



7.1.13.2.7 2) 



2.7 



Double pole 



Four load 

(sfngle-pole 

disconnection, load 

connected to opposite 

polarity) 




S = Specimen 



7.1.13.2.8 



2.8 



Double pole 



Double load 

(singte-pole 

disconnection, load 

connected to opposite 

polarity) 





C3 




( 


I— C^ 
/l 


—J- 1 


A 


7 


7= 


1 




i*. t 


S 


\ 


'V 




4 


-Lj 



S = specimen, 
A = Auxiliary switch 



' 7.1.13.2.9 2) 2.9 



Double pole 



Four load 

(single-pole 

disconnection) 




L N 

3 = Specimen 
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Table 2 (continued) 



Classification 


Code'! 


Type of switch 


Type of connection 


Test circuit') 


Two-way switch with centre pos 


ition for disconnection 


7.1.13.3 




Pftnclple of two way switches with centre 
position and one to n petes 


I . 

9 9 9 
|l |2 ... n] 


7.1.13,3.1 


3,1 


The number of polos, typo of cenrjo 


ction and toad as daciared 


7.1.13.3.2 


3,2 


Single pole 


Single load <single-pole 
disconnection) 


A !/: 

'r ' 
I .. 

s : : 

1 


( 










S = Specimen 
A = Auxiliary switch 


7 1 13.3 3 


3.3 


Single pole 


Doable load 

(single-pole 

disconnection) 


U 


I 






















S = Specimen 


7 1 13,3.4 


34 


Double pole 


Single load 
(all-pole disconnection) 


.■l--''-l- 

* ij-rh 

L N 

S = Specimen 

A = Auxiliary switch 


71,133.5 


35 


Double pole 


Double ioad 
(ail-poie disconnection) 


s i 


— t::^-! 


I 

1 










^1 l^ 

L N 










S = Specimen 
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Table 2 [continued) 



Classincatlon 



7.1.13.3.6 



Code') 



3.6 



Type of swttch 



Double pole 



Type of connection 



Single load 

with polarity reversal 

(all-polo disconnection) 



Test circuit') 






L N 

S " Specimen 



7.1.13.3.7 



3;7 
[3.3] 



Double pole- 



Four load 

(single- pole 

disconnection, load 

connected to opposite 

polarity) 




7.1.13.3.8 



3.8 



Double pole 



Double load 

(single- pole 

disconnection, load 

connected to apposite 

polarity) 




L N 

S = Specimen 
A = Auxiliary switch 



7.1.13.3.9 



3.9 
13.3] 



Double pole 



Four load 

(single- polo 

disconnection) 




L N 



S = Specimen 
A = Auxiliary switch 
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Table 2 (continued} 



Ctassification 



7.1 13.4 



7,1.13.4,1 



7,1,13 4,2 



7.1.13.4.3 



7 1 1344 



7 1.13.4.5 



Code'! 



4.1 



4.2 



4,3 



4.4 



4.5 



Type Of switch Type of connection 



Test circuit^) 



Multiway switches 



Principic of multiway switches wi!ii 3 to n 
ways and 1 to n poles 




The number of poles, type of connection and load as declared 



Single pole 

Four posid'ons with polarity revcrsai 
(single-pole disconnection} 



Double polo 

Four positions with polarity reversal (all- 
polo disconnection) 




Double polo 

Five positions with polarity reversal 
(all-polo disconnection) 



Double pofe 

Seven posliions with polafity reversal 
(all-pole disconnection) 




«1 



«? 



la t) 2a| 

17:71 triifTiio^^rtii, 



') For switches of the same basic design, the test is considered to cover tho tests for the code of switch given in 
square brackets. 

Switches are considered to be of the same basic design if 

- all parts are the same, except those which have to be different because of the different polos and number of 
contact paths; 

- the basic dimensions and mechanical constructions are the same; 

- muliJpole switches arc either composed of single-pole switches or buiid up from the same components as the 
single-pole sv/itches, having the same overall dimensions per pole. 

A separate lest on a switch with momentary action (monoslable sv/itch) is not necessary, if it can be shov/n that 
the contact function is equivalent to a bistable sv/itch of equivalent construction 

2) For specific circuits and loads only. 

^> The indication L and H only symbolizes the connection to the mams. 
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8 Marking and documentation 



8.1 The switch manufacturer shall provide adequate information to ensure that 

- the'appllance manufacturer can select and install a switch; 

- the end-user can use a switch as intended by the switch manufacturer; 

- the corresponding tests can be performed in accordance with this standard. ' 

This information shall be provided in one or more of the following ways, as detailed In table 3. 

8.1.1 By IVIarkfng (Ma) 

The information shalt be provided by marking on the switch itself. 

8.1.2 By Documentation (Do) 

The information shalt be provided by separate documentation, which may consist of a leaflet, a 
specification sheet, or a drawing, etc. 

The content of the documentation shall be made available to the appliance manufacturer or 
end-user as appropriate in any suitable format. 

NOTE 1 Whera Ma/Dq fs indicated, the information can be provided by either marking or documentation, 
NOTE 2 The format in which this Information is presented is not within the scopa of this standard. 
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Table 3 - Switch Information 



No. 


Characteristic 


Subclause 


fjleatis of information 


Common 

type 
reference 

C.T. 


Unique 

type 

reference 

U.T. 


1 SWITCH IDENTIFICATION 


11 


Manufacturer's name or trade mark 




Ma 


Ma 


1,2 


Type reference 




Ma 


Ma 


2 SWITCH ENVIRONMENT/MOUNTING 


2.1 


Degree of protection provided for tho switch v/hon mounted 
according to docuinentaliori <IP code of lEC 60529) 
f\IOTE Additional letters listed m lEC 60529 are not used 


7.1 5 1 and 
7 152 


Do 


Do 


2.2 


Degree ot protection against electric shock, from oulbidc an 
appliance 


7.1.5 3 


Do 


Do 


2.3 


tJleltiod of mounting and actuating the switcti and method of 
providing earthing if appropriate. 

The Intended mfithodfs) of mountitiy and the Intended 
oriGnla!ion(3) shall be declared 

The declared methods of mounting, together with any earthing 
terminal, are deemed to be the methods of earthing 
conductive parts unJess otherwise specified 


71 7 
and71 7 7 


Do 


Do 


2.4 


Pollution degree 


7 1.6 


Do 


Do 


3 TEMPERATURE 


3.t 


Ambient temperature limits if different from °C to 55 'C 7 1.3 


Ma 


Do 


3,2 


Ambient air temperature for electronic swiiches 

- cord sv/itches and independently mounted switches it 
different from "C to 35 "C 

- other switches, if different from °C to 55 "C 


7 1 34,1 or 
7.1.3,4.2 

7 1,3 2 or 
7 133 


Ma 
Ma 


Do 
Do 


4 ELECTRICAL LOAD/CONMECTION 


AA 


Rated voltage or rated voltage range 


61 


Ma 


Do 


AZ 


Nature of supply if tho switcti is not intended for both a.c. and 
d c. or if the rating is different for a.c and d.c. 


71 1 


Ma 


Do 


4.3 


Frequency or frequency range if differeni frour 50 Hr or 50 Hr 
to 60 Hz 




Ma 


Do 


4.4 


For circuits ot substantially resistive loads, tho rated current 
of the rated load 


7 1.2 1 


Ma 


Do 


4.5 


For circuits for resistive and motor load with a power factor 
not less than 0,6, the rated current and, (or electronic 
switches, the minimum current (or power) 


7.1.2.2 


Ma^Do 


Do 


4.6 


For circuits for resistive andcspscitivo load, the rated current 
and rated peak surge current and, for electronic switches, the 
minimum current (or power) 


7 1 2.3 


Ma/Do 


Do 


4,7 


For circuits for tungsten filament lamp load, the rated current, 
and. for electronic switches, the minimum current (or power) 


7.1.24 


Ma/Do 


Do 


4.8 


For circuits for declared specific loads, relevant details of the 
appliance to be controlled, or other specific load 


7.1 2 5 




Do 


49 


For switches for more than one circuit, the current applicable 
to each circuit and to each terminal. If these are different from 
each other, then it shall be made clear to which circuit or 
which terminal the information applies 




lv!a/Do 


Do 
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Table 3 (continbed) 



No. 


Characteristic 


Subcl'ause 


Means of information | 


Common 

(ype 
reference 

C.T. 


Unique 

type 

reference 

U.T. 


4.10 


Rated Impulse withstand voltage 


7.1.10 


Do 


Do 


4.11 


For electronic switches, the thermal current 


8.4,7 


Ma 


Do 


4.12 


For electronic switches, the duty-type 


7,1.16 


Do 


Do 


4.13 


For electronic switches, the ON/OFF-time for the relevant 
duty-type 




Do 


Do 


4.14 


Type and/or connection of switch 


7.1.13 


Do 


Do 


4.15 


For circuits for specific lamp load, the rated current and the 
Inrush current 


7.1.2.7 


Do 


Do 


4.1B 


For circuits for an inductive load with a power factor 
not less than 0,6 


7.1.2.8 


Ma 


Do 


4.17 


For circuits for specific load of motor with a locked rotor and 
with 3 power factor not less than 0,6 


7.1.2,9 


Ma 


Do 


5 TERMINALS/CONDUCTORS 


5-1 


Ail terminals shall be suitably identified, or their purpose self- 
evident, or the switch circuitry visually apparent. 
For terminals intended for the connection of supply 
conductors, the identification may fake the form of a letter U. 
a numlier or of an arrow 




Ma 


Ma 


5.2 


Terminals for the connection of earthing conductors shall be 
marked with the earth symbol 




Ma 


Ma 


5.3 


Information for the connection of a conductor to the terminal if 
this needs prepared conductors or the use 
of a special-purpose tool 


7.2 


Do 


Do 


5.4 


The method of connection and disconnection for screwless 
terminals 




Do 


Do 


5.5 


The type of conductor to be connected to the terminal 


7.2.6 
to 7.2.9 


Do 


Do 


5,6 


The suitability of the terminal for interconnection of two or 
mora conductors 


7.2.5 


Do 


Do 


5.7 


The type of solder terminal 


7.2,10 
10 7.2.14 


Do 


Do 


5.8 


The suitability of the terminal for connection of unprepared 
supply conductors 


7.2.3 


Do 


Do 


5,9 


The suitability of the terminal for connection of prepared 
supply conductors 


7.2.4 


Do 


Do 


6 OPERATING CYCLES/SEQUENCE 


6.1 


Number of operating cycles 


7,1.4 


Ma 


Do 


6.2 


Operating sequence for switches with more than one circuit. If 
significant. 

For multi-circuit switches the operating sequence of the pairs 
of contacts shall be declared if this is of importance for the 
safety of the user. Contacts which "make before break* or 
"break before make" are examples 




Do 


Do 


6.3 


Forces applied to end stops or full travel of actuating member 


17.2.3.4 


Do 


Do 
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Table 3 (continued) 



No. 


Characteristic 


Subclause 


Means of i 


iformation 


Common 

type 

reference 

C.T. 


Unique 

type 

reference 

U.T. 


7 


SIGNAL INDtCATORS 








7.1 


Maximum power of tungsten fiiament signal lamps Tine 
marking shali be visible wiien replacing the lamp 




Mo 


Ma 


72 


Intended function or operation of the signal indicator 




Do 


Do 


e 


CIRCUIT DISCONNECTION 








8.1 


Electronic disconnection 


7 1 11.1 


Ma 


Do 


8? 


MicfO'dlsconnection 


7.1.11 2 


Mo 


Do 


8.3 


Full disconnection 


7.1 11.3 


Do 


Do 


9 


IMSULATING MATERIALS 








9.1 


Proof tracking index PTI 


20.2 


Do 


Do 


9.2 


Level of glow-vjire iast 


7 1.S 


Do 


Do 


10 


COOLiNG CONDITION 








tO.1 


Not requiring forced cooling 


7.1 15.1 


Do 


Do i 


102 


Requiring cooling 


7 1 15.2 


Do 


Do 


10,3 


Dfreciion of air for forced cooling 




Do 


Do 


104 


Speed of ai' for forced cooling 




Do 


Do 


105 


Thermal resistance of heal sink 




Do 


Do 


106 


Incoming temperature, density and other details of the air 
stream 




Do 


Do 


11 


PROTECTIVE DEVICE 








11 1 


Rated current/fusing characteristic/breaking capacity of 
replaceable built-in protection 


7.1 18 1 


Ma 


Do 


11 2 


Typo/function of non-replaceable built-in protection 


7 1 16,1 


Do 


Do 


11 3 


External protective device rated current, fusing 
characteristic, breaking capacity 


7.1 16.2 


Do 


Do 


12 


TEST CONDITIONS 


7 1 17 


Do 


Do 



8.2 (vacant) 
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8.3 When symbols are used, they shall be as follows (see note 1): 

Amperes ,„... A 

Volts V 

Watts , W 

Volt-amperes VA 

Alternating current (single-phase) _ '"^^ 

or a.c, 

or '"'^-'3.0. 



Alternating current (three-phase) 

or 3 a,c. 

or S'-^^a.c. 

Alternating current (three-phase with neutral) 3 N''^^ 

or 3 Na.c. 

or 3N'"v^a.c. 



Direct current . 



or d.c. 

or d.c. 



Earth symbol (see note 2) , ^:- 



Protective earth symbol (see note 2) 

Non-protected against solid foreign solid objects IPOX 

Protected against solid foreign objects of 50 mm and greater IP1X 

Protected against solid foreign objects of 12 mm and greater ....v... ,.w..... IP2X 

Protected against solid foreign objects of 2,5 mm and greater IP3X 

Protected against solid foreign objects of 1,0 mm and greater tP4X 

Dust-protected IP5X 

Dust-tight IP6X 

Non-protected against ingress of water IPXO 

Protected against vertically falling water drops IPX1 

Protected against vertically falling water drops when enclosure tilted up to 15° IPX2 

Protected against spraying water IPX3 

Protected against splashing water .....; IPX4 

Protected against water jets IPX5 

Protected against powerful water jets IPX6 

Protected against the effects of temporary immersion of water IPX7 

Ambient temperature llmit(s) of switch T 

Frequency of supply Hz 

Number of operating cycles See 8.7 

Symbol for micro-disconnection ji 
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Symbol for the "OFF" position or the direction of actuation r~\ 

to the "OFF" position (a circle) ^~^ 

Symbol for the "ON" position or the direction of actuation I 

to the "ON" position {a straight bar) J 



(Greek epsilon) 



Electronic disconnection ... 

Type of ioad- 

Incandescent lamp ioad .. . 

Fluorescent lamp load 

Transformer connection .. 

iron core transformer with low-voltage tungsten filament lamp load 



Electronic step-down converter with low-voltage ] 1 ■ 

tungsten filament lamp load ... . ,1' 

Direction of air for forced cooling . 

t t t 

Speed of air for forced cooling ... m/s 

Thermal resistance of heat sink KA/V 

Cyclic duration factor % 

Terminal for regulated load . . .. ... , .. <■ 

NOTE 1 The symbols used shail be in accordance with lEC 60417-1, lEC 60529 and lEC 6061 7-? 
NOTE 2 Pfeferably, !ho protective earth symbol in a circle should be used, 

8.4 Information about rated current and rated voltage may be provided by using figures alone, 
the figure for the rated current preceding or being placed above that for the raied voitage and 
separated from it by a line. 
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8.4.1 For circuits for resistive load and for motor load, tiie rated current for motor load is 
placed between round brackets and immediately follows the rated current for resistive load* 
The symbol for the nature of the supply is placed before or after the current and voltage 
ratings. 

Current, voltage and nature of supply may accordingly be indicated as follows: 

16(3) A 250 V-v. 
or 16(3} / 250 -"v- 

or 

8.4.2 For circuits for resistive load and for capacitive load, the marking of thjs peak surge 
current is separated from the marking of the rated current for resistive load by a stroke and 
follows immediately the rated current for resistive load. The symbol for the nature of the supply 
is placed after the current and voltage ratings. 

Resistive current, peak surge current, voltage and nature of supply may be indicated 
accordingly as follows; 

2/8 A 250 V ''^ 



or 



2/8 
250 



8.4.3 For circuits for resistive load and for tungsten filament lamp load, the peak surge 
current for tungsten filament lamp load is placed between square brackets and follows 
immediately the rated current for resistive load. The symbol for the nature of the supply is 
placed after the current and voltage ratings. 

Resistive current, peak surge current, voltage and nature of supply may be indicated 
accordingly as follows: 

6[31 A 250 V "-N- 

or 6[3]/250-'"^ 

6[3] ^ . 



or 



250 



\n cases where the switch is mled for more than one type of load as specified in 7.1,2.2, 
7.1.2.3 and 7.1.2.4, several different current figures given in appropriate brackets are 
permitted. 

8.4.4 Information concerning declared specific loads may be given by reference to drawings 
or to types, for example: 

"Electric motor, drawing number , parts list No , made by......", or "5 x 80 W 

fluorescent lamp load". 
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8.4.5 For circuits for inductive load according to 7.1.2,8, the rated current for Inductive load is 
placed between double, pointed brackets. The symbol for the nature of the supply is placed 
before or after the currant and voltage ratings. 

Current, voltage and nature of supply may accordingly be indicated as follows- 

"4 A" 250 V- 
or "4" /aSO- 

"4" 
2Fd ~ 

8.4.6 For circuits for specific load of motor (locked rotor) according to 7 1 2.9, the rated 
current of the motor shall De provided by adding the rated current of the motor (for example 
3 A) as a second value within round brackets, separated by a stroke. 

Current, voltage and nature of supply may accordingly be indicated as follows 

6 (3/3) A 250 V~ 

or 6 (3/3) / 250- 

6(3^ ~ 
250 

8.4.7 The thermal current, if applicable, as weil as the test conditions for verifying the theimal 
current shall be specified. 

Information concerning the thermal current shall be given, together with the maximum rated 
current and marked as the following example shows: 

3< 12/250 - 

If a minimum power is specified, it shall be indicated together with the maximum power and 
marked as the following example shows; 

20 W/100W 
NOTE In this etcampie the number 3 indicates the thermal current 

8.5 Information about rated ambient temperature shall be provided by indicating the lower 
temperature value preceding the letter "T", the higher temperature value following the letter "T" 
If no lower temperature value is given, the tower temperature value is °C 

25 T 85 (meaning -25 'C up to +85 =C) 
T 85 (meaning °C up to +85 °C) 

If no information is given, the rated ambient temperature range is 'C up to 55 "C 

8.5,1 For switches only partially suitable for a rated ambient temperature higher than 55 °C 
(according to 7.1.3.3), the information shai! be provided as follows. 

T 85/55 (meaning up to 85 °C for the switch body and up to 55 °G for the actuating 
member) 
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8.5.2 For switches only partially suitable for a rated ambient temperature higher than 55 °C or 
35 "C (see 7.1.3,3 and 7.1,3.4), the information shall be provided as follows: 

T 85/35 (meaning up to 85 "C for the switch body and up to 35 "C for the actuating 
member). 

8.6 The symbol for Class II construction shal] not be used for switches. 

8.7 Information about the rated operating cycles shal! be provided in a scientific manner by 
using symbol "E", indicating the exponent. For switches for 10 000 operating cycles according 
to 7,1.4.4) this information is not necessary: 

1E3 = 1000 25E3=25CO0 1E5 = 100 000 

8.8 Required marl<ing on a switch shall preferably be on the body of the switch. It may, 
however, be placed on non-detachable parts but not on screws, removable washers or other 
parts which might be removed when connecting conductors and during installation of the 
switch. The marking for characteristics of any replaceable fuse incorporated in an electronic 
switch shall be placed on the fuse-holder or in the proximity of the fuse. The characteristics 
may be indicated by symbols (see lEC 60127). 

For switches of small dimensions, the marking may be on different surfaces. 

8.9 The required marking shall be legible and durable. 

Compliance with the requirements of 8.1 to 8,8 /s checked by inspection and by rubbing the 
marking by hand as follows: 

a) 15 back-and-forth movements In about 15 s with a piece of cloth soaked with distilled water, 
followed by 

b) 15 back-and-forth movements in about 15 s with a piece of cloth soaked with petroleum 
spirit. 

During the tests, the soaked piece of cloth shall be pressed on the marking with a pressure of 
about 2 N/cm^. 

After these tests, the marking shall still be legible. 

NOTE The petroleum spirit used Is defined as an aliphatic solvent hexane with a content of aromatics of maximum 
0,1 volume %, a kauributanol-value of 29, initial boiling point approximately 65 *C, dry point approximately 69 *C 
and specific gravity of 0,68, 

8.10 For switches with their own enclosure and not intended to be incorporated in an 
appliance, the "OFF" position shall be clearly indicated. Switches with micro-disconnection or 
electronic disconnection shall not be marked with the symbol "O" for the "OFF" position. For 
switches where the marking of the switch position is impossible or leads to misunderstanding, 
for example rocker switches or push-button switches with more than one biased push-button, 
the direction of actuation(s) shall be marked. For switches having more than one actuating 
member, this marking shall indicate, for each of the actuating members, the effect achieved by 
its operation. 

For push-button switches with a single button the OFF position need not be marked. 

NOTE Ttie symbol "O" is used only for full disconnection. 
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8.11 For electronic cord sv/jtches and independently mounted switches if there are more than 
two terminals, the load terminal shall be marked with an arrov/ pointing away from the terminal 
or with one of the symixjis mentioned in 8.3 and any other lermmals shall be marked 
corresponding to the mstalJauo.T instrocDons. 

Unless the installation of the electronic switch is made clear by the markings of the terminals, a 
vnrins diagram shall be provided with each switch. 

9 Protection against electric shock 

9.1 Sv/itches shall be constructed so that there is adequate protection against contact with 
Jive parts in any position ef use when the switch is mourjted and operated as m normal use, 
and after any delachai>le parts have been removed, except lamps with caps. 

For switches for Class 11 appliances, this requirement applies also to contact with metal parts 
separated from live parts isy basic insulation only, or with basic insulation itself 

KOTE Fcr t(i« purpose cf this standard, metal-sensing surfaces which are connected to Ihre pails by means of 
protecuVe impaSance {see S.t.1) are consicicfcci to offer protection egains! electfic shock 

Compliance is checked by inspection and by (be following lest 

a) the lesl is applied to those parts of the switch which are accessible when it is mounted in 
any posiiion in accordance with the manufacturer's documentation, with any detachable 
parts, except lamps wUh caps, removed: 

b) the jointed test finger of lEC 60529 is applied without force in every possible position 
Openings preventing the entry of the finger are further tested by means of a straight 
unjoinied test finger of the same dimensions as ffse jointed test finger of lEC 60529. which 
is applied with a force o( 20 N. If the unjoinled lest finger then enters (fte opening, the test 
is repeated with the jointed finger in the angled position. An electrical contact indicator is 
used to show contact. 

c) in addition, openings in insulating material and in unearthed metal parts are tested by 
applying the test pin according to figure 13 without force in every possible position. 

d) in case of doubt the tests are repeated under the conditions for the test ot 16.2 2 

It shall not be possible v.ith either the standard lest finger or the test pin to touch bare live 
parts. 

For switches which have any parts of double insulation construction, it shall not be possible to 
touch with the standard test finger unearthed metal parts which are only separated from live 
parts by basic insulation, or by the basic insulation itself. 

The insulating properties of lacquer, enamel, paper, cotton, oxide film on metal parts, beads 
and sealing compounds v/hich soften in hea: shall not be relied upon to give the required 
protection against contact v/jth live parts. 

Unless otherwise specified, parts connected to a SELV supply not exceeding 24 V are not 
considered to be live parts. 

NOTE tt is recoRnnendsd to use a lamp (or tii« Iftdkation of contact at a voltage not less tlian 40 V. 
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9.1.1 Accessible metal parts which are needed for the operation of an electronic switch (for 
example, sensing surfaces) may be connected to live paits by means of a protective 
Impedance. 

The protective impedance shall consist of resistors and/or capacitors and shall comply with one 
of the following: 

a) at least two independent resistors of the same nominal value in series The resistors shall 
comply with the requirements given in 24.3; 

b) at least two independent capacitors in series, of the same value. The capacitors shall 
comply with the requirements for class Y2 according to lEC 60384-14; 

c) at least one resistor complying With 24,3 and one capacitor complying with the requirements 
for class Y2 according to lEC 60384-14 <n series. 

4 

The removal of protective impedances, or their short-circuiting, shall be possi.ble only by 
destruction of the electronic switch or by rendering the electronic switch obviously unusable. 

Compliance is ciiecked by inspection and by ttie tests in 24.3. 

9.1.2 If a cover or cover-plate or a fuse can be removed without the use of a tool or if the 

instruction for use specifies that, for the purpose of maintenance, when replacing the fuse, 
covers and cover-plates fastened by means of a tool have to be removed, the protection 
against contact with live parts shall be assured even after removal of the cover or cover-plate* 

NOTE If this requirement is achieved after a switch is buiit into an appliance, the switch itself does not have to 
comply with this requirement. 

Compliance is checked with the standard test finger, test probe B according to lEC 61032. 

9.1.3 If a switch is provided with a hole which is accessible to the user -when mounted as 
declared - for adjusting the setting of the switch and this hole is indicated as such, the 
adjustment shall not involve the risk of an electric shock. 

Compliance is checked by applying a test pin according to lEC 61032, figure 3, test probe C, 
through the hole. The pin shall not touch live parts. 

9.2 An actuating member shall be fixed adequately if the removal of the actuating member 
.gives access to live parts. An actuating member is considered to be fixed adequately if access 
to live parts can be gained only by breaking or cutting or by dismantling with the aid of a 
special-purpose tool. 

Compliance is checked by inspection and by applying the jointed test finger according to 
lEC 60529 without force._ 

9.3 For switches for appliances other than those of Class HI, accessible parts of actuating 
members shall be of one of the following types: 

a) insulating material; 

b) metal separated from basic insulated parts by supplementary insulation; 

c) metal separated from live parts by double or reinforced insulation; 

d) for electronic switches, metal separated from live parts by protective impedances. 

Compliance for items a) to c) is checked by inspection, measurement atid^est as appropriate. 
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Compliance for item d) is checked as follows: 

The measurements are carried out between either a single accessible metal pari or any 
combination of accessible metal parts and earth, through a non-inductive resistor of 2 kO at 
rated voltage (and rated load in ON-state). in ON- and OFF-state, and/or at lowest and highest 
setting value. During the measurements, each one of the resistors and all other components, if 
any. in the protective impedance, are short-circuited one at a time 

The current must not exceed, in any measurement, 0,7 mA (peak value) for a c up to 1 kHz or 
2 mA for d c. 

For frequencies above 1 kHz, the limit of 0,7 mA is multiplied by the value of the frequency 
in kHz, but shall not eyceed 70 mA. 

9.4 Capacitors shai! not be connected to unearthed metal parts which are access;b1e when 
the switch is mounted in accordance with the manufacturer's declarations, Metal casing of 
capacitors shall be separated by supplementary insulation from accessible unearthed metal 
parts, when the switch is mounted m accordance with the manufacturer's declarations 

Compliance is checked by inspection snd according to the requircmants in clauses 15 and 20 

10 Provision for earthing 

10.1 Sv^itches for Class I! appliances shall have no provision for earthing the switch or parts 
thereof Interconnections for mairtainmg the earthing circu:! are permitted 

Compliance is checked by inspection 

10.2 Earthing terminals, earthing terminations and other earthing means shall not be 
connected electrically to any neutral terming' 

Compliance is checked by inspection. 

10.3 Accessible metal parts of switches for Class I appliances which may become live in the 
event of an insulation fault shall have provision for earthing 

Compliance is checked by Inspection 

10.3.1 Parts separated from live parts by double insulation or reinforced insulation, and parts 
screened from live parts by metal parts connected to an earthing terminal, earthing termination 
or other earthing means are not regarded as iikely to become live in the event of an insulation 
fault 

10.3.2 Accessible metal parts of switches may be connected to earth through their fixing 
means, provided that provision is made for clean metallic surfaces at the connection points 
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10.4 The connection between an earthing terminal, earthing termination or other earthing 
means and parts required to be connected thereto shall be of low resistance. 

Compliance Is checked by the following test: 

a) a current of 1,5 times the rated current but not less than 25 A, derived from an a.c. source, 
with a no-load voltage not exceeding 12 V, Is passed between the earthing terminal, 
earthing termination, or other earthing means, and each of the parts in turn; 

b) the voltage drop between the earthing terminal, earthing termination, or other earthing 
means, and each part connected thereto 'is measured when steady-state conditions have 
been achieved, and the resistance is calculated on the basis of the current and this voltage 
drop. • 

In no case shall the resistance exceed SO mQ. 

NOTE Care has to be taken that the contact resistance between the trp of the measuring probe and the metal part 
under test does not inFlusnce the test results. 

10.5 Earthing terminals of all types for unprepared conductors shall be of a size equal to, or 
larger than, that required for the corresponding current-carrying terminal. It shall not be 
possible to loosen the clamping means wthout the aid of a tool, and they shall be adequately 
iocked against unintentional loosening. 

Compliance Is checked by inspection, by manual test and by the appropriate tests of clause 1 1. 

10.5.1 In general, the designs commonly used for terminals according to 11.1.1 and 11,1.2 
provide sufficient resilience to comply with the requirement for adequate locking against 
unintentional loosening. 

10.5.2 If the switch Is subjected to excessive vibration or temperature cycling, special 
provisions, such as the use of an adequately resilient part (for example, a pressure plate), may 
be necessary if pillar terminals are used. 

10.6 Thread-cutting and thread-forming screws may be used to provide earthing continuity, 
provided that it is not necessary to disturb the connection in normal use and at least two 
screws are used for each connection. 

Compliance is checked by inspection and during the tests of 19,2. 

10.7 All parts of ap earthing terminal shall be such that there is no risk of corrosion resulting 
■from contact between those parts and the copper of the earthing conductor, or any other metal 
that is in contact with those parts. 

10.8 The body of an earthing terminal shall be of brass or other metal no less resfstant to 
corrosion, unless it is a part of the enclosure, when any screv/s or nuts shall be of brass, plated 
steel complying with 19.3, or other metal no less resistant to corrosion and rusting. 

10.9 If the body of an earthing terminal is part of a frame or enclosure of atuminium or 
aluminiuni alloy, precautions shall be taken to avoid risk of corrosion resulting from contact 
between copper and aluminium or its aiioys. 

Compliance with the requirements of 10.7, 10.8 and 10.9 is checked by inspection, and in 
cases of doubt by analysis of the materials and their coatings or platings. 
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11 Terminals and terminations 

NOTE A schsmatic dtagram of famrlios of terminals is given iri annex G 

11,1 Terminals for copper conductors 

11.1.1 Terminals for unprepared copper conductors and not requiring 
the use of a special purpose tool 

11.1.1.1 Common requirements 

11.1.1.1.1 Terminals shall be such that connection is made by means of screws, nuts 
springs, wedges, eccentrics, cones or equally effective means or methods, but without 
requiring a special-purpose tool for connection or disconnection 

Compliance is checked by inspection 

11.1.1.1.2 Terminals shall be fixed in such a way tnat they will not worK loose when the 
clamping means are tightened or loosened 

This requirement does not preclude floating terminals o' terminals mounted on floating 
elements, sucti as those usea in some stsck-type switches pro^^idea their movenent does not 
impair the correct operation of the switch. 

Compliance is checked by fastening and loosening 70 times a ccnductoi having the mai^imum 
cross-sectional area specified in table 4 for screw-type terminals the torque applied being the 
torque specified in table 20 

11.1.1.1.3 Terminals shs'1 be designed or placed so tha( a conductor cannot slip out while 
being connected or while the switch is being operated as intended 

Compliance is checked by the following tests 

a) terminals are fitted with conductors of maximurn cross-sectional areas according to table 4 
and the clamping means is fully tightened >vith the torque according to table 20 The test is 
repealed with the ierminsi fitted v/ith conductors of minimum crosS' sectional atea according 

to table 4. 

b) for terminals intended for the connection of two or more conductors the test is repeated 
with the terminal fitted with the declared numbers of conductors, 

c) before insertion into the terminal, wires of rigid conductors are straightened and flexible 

conductors are twisted in one direction so that a uniform twist of one complete turn m a 
length of approyimately 2 cm is obtained. 

d) the conductor is inserted into the terminal o-ver a length equal to the minimum distance 
prescribed or, if no distance is prescribed, until an end-stop is reached or until the 

conductor just projects from the far side of the terminal and in the position most hkely to 
assist a strand to escape. 

e) for flexible conductors the test is repeated using a new conductor which is twisted as 
prescribed above, but in the opposite direction 

After the test, the conductor shall not have escaped into or through the gap between the 
clamping means and retaining device 

NOTE Tho maximum diamet«r$ otthe conductors aecording to SEC 6022SA are given for mfotmalion irs tabi* 5. 
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Table 4 - Resistive current carried by the terminal and related 
cross-sectional areas of terminals for unprepared conductors 



Resistive current carried by the 


Flexible conductors 


terminal 
A 


Crass'sectlonal areas 

mm' 


Terminal 
she 


Over 


Up to and InelmKlig 


Minimum 


Medium 


Maximum 




- 


3 




0.5 ' 


0.75 




3 


6 


0,5 


0.75 


1,0 





6 


10 


0,75 


1.0 


1.5 


1 


10 


16 


1,0 


1.5 


2,5 


2 


IS 


25 


1,5 


2.5 


4,0 


4 


25 


32 


2,5 


4.0 


6.0 


5 


32 


40 


4,0 


6.0 


10.0 


5 


40 


63 


5,0 


10,0 


16.0 


7 


Resistive current carried 
by the terminal 

A 


Rigid conductors 


Cross 


-sectional areas 

mm' 


1 

Terminal 
size 


Over 


Up to and Including 


Minimum 


Medium 


Maximum 


- 


3 


0,5 


0.75 


1.0 





9 


* 


0.75 


1,0 


1.5 


1 


ff 


10 


1.0 


1,5 


2.5 


2 


10 


n 


1.S 


2,5 


4.0 


3 


19 


is 


2,5 


4.0 


6,0 


4 


23 


32 


4,0 


6.0 


10.0 


5 


32 


4Q 


6,0 


10,0 


16.0 


6 


40 


63 


10,0 


16,0 


25,0 


7 


The different types of conductors are ctasiiUed ace 
Rigid solid conductors Class 1 
Rigid stranded conductors Class 2 
Flexible conductors Classes 5 and 6 


srding to lEC 60228 as 


follows: 
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Table 5 -Maximum diameters of circular copper conductors 





Rigid conductors in cables 


Flexible 1 


Cross-sectlonel 


(or fixed installation 


conductors 
Classes 5 and 6' 


Solid Class 1 * 


Stranded Class 2^ 


area 


diameter 


diameter 


diameter 


mm' 


mm 


mm 


mm 


0.5 


09 


) I 


1 1 


0,75 


1.0 


1 2 


1 3 


1.0 


1,? 


1 J 


) 5 


i.S 


1:5 


) 7 


/ S 


2,5 


1 9 


2 2 


26 


4.0 


2.4 


2 7 


3,2 


6,0 


2.9 


3 3 


35 


W.O 


37 


4 2 


5 < 


16.0 


•J. 6 


5 3 


6 3 


25.0 


5.7 


66 


"8 


• Accotding to t£C 6022S 




The different types of conductors are classified accoraing 




to lEC 6022$ as follows 




Rigid solfd conductors Class 1 




Rigid stranded conductors Class 2 




Flexible conductors t la saei 5 and fi 





11.1.1.1.4 Tefminals suitable for the connection o' f'exibie '^o'^durlors st^al! be located or 
shielded so that, 'f a wire o! a 'iexible corductcr escapes from a 'erminal ^vhen the conductors 
are fitted, there is no risl< of contact between iivc- parts and dCC'^SEibie T.eiai parts, and for 
sv^tches for Class 11 appliances, between live parts and metal pa'f? separated from occessible 
metal parts by supplementary insulation only 

Furthermore, there shall be no risK of short- circuiiing those terminals which are electrically 
connected together by switch action 

Compliance is checked by inspection and by the following test 

a) at the end of a flexible conductor f^aving the minimum cross-scclional area specified in 
table 4. the insulation t& removed for a length of 8 n}m One vjire of the flexible conductor is 
left free and the remainder are fully inserted into the terminal and clamped, 

b) the free v/ire is bent, wi'.hout tearing the insulation back, in every possible direction, but 
without making sharp tends around barriers 

The free wire of the fle^ibie conductor shall not touch the relevant parts mentioned above 
Furthermore the free wire of a flexible conductor connected to an earthing teiminat shall not 
touch any live part 

11.1.1.1.5 Terminals shall be designed so that they clamp the conouctor without undue 
damage to the conductor 

Compliance is checked by intpection. 
NOTE A test is under consideration 

11.1.1.1.6 Terminals shall be designed so that the insertion of the conductor is prevented by 
a stop if further insertion may reduce creepage distarices and/or cleararices or influence the; 
mechanism of the switch 

Compliance is checked by inspection and during the tests of 11 1 1 1.3 and 111114 
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11.1.1.2 Screw-type terminals for unprepared copper conductors 

11.1.1.2.1 Screw-type terminals shall allow the connection of conductors having cross-sectional 
areas as specified In table 4. 

NOTE Examples of screw-type terminals are given In figures 1, 2, 3, 4 and 5. 

Compliance is checked by inspection, by measurement and by insertion of flexible and rigid 
conductors of cross-sectional areas according to table 4. 

The conductors shall be able to enter into the terminal aperture without undue force to the 
designed depth of the terminal. 

11.1.1.2.2 Screw-type terminals shall be designed so that they clamp the conductor reliably 
and between metal surfaces. 

Compliance is checked by inspection and by the following test. 

a) The terminals are fitted with conductors of the smallest and largest cross-sectional areas 
specified in table 4, the terminal screws being tightened with a torque equal to two-thirds of 
that specified in the appropriate column of table 20. 

b) If the screw has a hexagonal head with a slot, the torque applied is equal to two-thirds of 
that specified in column III of table 20. 

c) Bach conductor is subjected to a pull of the force as given in table 6, the pull being applied 
witliout jerks, for 1 min, in the direction of the axis of the conductor space. 

Table 6 - Pulling forces for screw-type terminals 



Terminal size 





1 


2 


3 


4 


5 


6 


7 


Pulling force N 


35 


40 


50 


60 


80 


90 


100 


135 



d) If the terminal is declared as suitable for two or more conductors, the appropriate pull is 
applied consecutively to each conductor. 

During the test, the conductor shall not move noticeably in the terminal. 

T1. 111. 2,3 Screws and nuts for clamping the conductors shall not serve to fix any other part, 
although they may hold the clamping part in place or prevent it from turning. 

Compliance Is checked by inspection and during the tests of 19.2. 

11.1,1.3 Screwless terminals for unprepared copper conductors 

11.1.1.3.1 Screwless terminals shall allow, according to their classification, the proper 
connection of conductor's having cross-sectional areas as specified in table 4 up to and 
including 2,5 mm^ of cross-sectional area for flexible conductors, and up to and including 
4 mm2 for rigid conductors. 

It shall be obvious how the insertion and disconnection of the conductors are intended to be 
effected. 

NOTE Examples of screwless terminals are shown In figure 6. 

The intended disconnection of a conductor shall require an operation, other than a pull at the 
conductor, such that it can be effected manually with or without the iieip of a tool in normal 
use. 



53 



IS/iEC 61058-1 :2000 

Openings for the use of a too! intended to assist the insertion or disconnection shall be clearly 
distinguishable from the opening for the conductor. 

Compliance is checked by inspection, by measurement and by insertion of the appropriate 
flexible and/or rigid conductors of cross-sectional areas according to table 4. 

The conductors shall be able to enter without undue force into the terminal aperture to the 
designed depth of the terminal. 

11.1.1.3.2 Screwless terminals shall withstand the mechanical stress occurring in normal use 

The conductor shall be clanlped reliably and between metal surfaces, except that, for terminals 
intended to be used in circuits carrying a current not exceeding 0,2 A, one of the surfaces may 
be non-metailic. 

Compliance is checked by the following tesi, which is carried out with uninsulated copper 
conductors, at first having the largest cross-sectional area, and then having the smallest cross- 
sectional area specified in table 4: 

~ either rigid, five insertions and disconnections for solid conductors and one insertion and 
disconnection for stranded conductors, 

- or flexible five insertions and disconnections. 

- or rigid and flexible, if the terminal can accept both types of conductors, the tests are 
carried out with rigid and flexible conductors for the number of times indicated above 

s) The conductors are inserted and disconnected for the number of times indicated above 
using new conductors each time, except for the last time, when the conductors used for the 
last but one insertion are clamped at the same place For each insertion, the conductors 
are either pushed as far as possible into the terminal or shall be inserted so that adequate 
connection is obvious. 

b) After each insertion, the conductor is twisted through 90° In an axial direction and then 
subjected to a pull of the force as specified in table 6, the pull is applied without jerks, for 
1 mm. in the direction of the axis of the conductor space 

c) If the terminal is declared as suitable for two or more conductors, the appropriate pull is 
applied consecutively to each conductor 

During the application of the pull, the conductor shall not come out of the terminal. 

After these tests, neither the terminals nor the clamping means shall have worked loose, 
NOTE A bending tes! for rigid conductors is under consideration. 

11.1.1.3.3 Screwless terminals intended to be used for the interconnection of more than one 
conductor shall be designed so that 

- after the insertion, the operation of the clamping means of one of the conductors is 
independent of the operation of the clamping means of the other conductor; 

- durmg the disconnectior>, the conductors can be disconnected either stniultaneousjy or 
separately 

Compliance is checked by inspection and by tests with the appropriate conductors in any 
combination. 
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11.1.1.3.4 Screwless terminals shall withstand the thermal stress occurring In normal use. 

When the clamping means of the screwless terminal does not form part of the conductive path 
through the switch, compliance is chect<ed during the tests of clause 17. 

When the switch has a rated number of operating cycles below 10 000, or when the clamping 
means of the screwless terminal forms part of the conductive path through the switch, 
compliance is checked by the following thermal endurance test. 

For the purpose of this test for switches classified according to 7.1.3.2 and 7.1.3.3, three 
separate new switches are mounted and connected as declared and are placed in a heating 
cabinet which ts initially fiept at a temperature of 25*C±2 *C, 

Switches classified according to 7. 1.3.3 are mounted as in normal use. 

For switches classified according to 7.1.3.1, three separate new switches are kept at 
25 'C ± 10 'C throughout this test and only submitted to the current cycles. 

During the test, the maximum rated current is passed through the switches. 

Then the switches are subjected to 192 test cycles, each cycle having a duration of 
approximately 1 h. as follows: 

a) the temperature in the cabinet is raised in approximately 20 min to the maximum ambient 
temperature. It is maintained within ±5 *C of this value for approximately 10 min; 

b) the switches are then allowed to cool down in approximately 20 min to a temperature of 
approximately 30 *C, forced air cooling being allowed. They are kept at this temperature for 
approximately 10 min. During the cooling-down period, no current is flowing through the 
specimens: 

c) the temperature in the heating cabinet shall be rneasured at a distance of at least 50 mm 
from the specimen assemblies. 

After the 192 test cycles, the temperature rise at the terminals shall not exceed 55 K when 
measured in accordance with 16.2.2 except that the temperature-rise test at the terminals is 
carried out at rated current and in an ambient temperature of 25 'C ± 10 'C. 

If one of the terminals does not comply with the test, the test is repeated using a second set of 
specimens all of which shall then comply. 

11.1.1.4 Insulation piercing terminals for insulated unprepared copper conductors 

NOTE Requirements and tests based on lEC 60998-2-3 are under consideration. 

11.1.2 Terminals for prepared copper conductors and/or requiring the use of 
a special purpose tool 

11.1.2.1 Common requirements 

11.1.2.1.1 Terminals shall be suitable for their purpose when the connection is made as 
declared. 

-Compliance is checked by inspection and during the tests of clauses 16 and 19. 
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11.1.2.1.2 Terminals shall aSlowthe connection of conductors havmg cross-sectional areas as 
declared 

Compliance is checked by inspection and by fitting conductors of the declared types and cross- 
sectional areas 

11.1.2.1.3 Terminals shall be designed so that they make connection reliably between metal 
surfaces and without undue damage to the conductor 

Compliance is checked by inspection and during the tests of clauses 16 and 19 The results 
are only taken into account when the conductor is clamped directly in the terminal and/or v/hen 
the precise method of special preparation is declared In all other cases, the reliability is 
determined by the end-application. 

11.1.2.1.4 Terminals shall be designed so thai the insertion of the conductor rs limited by a 
stop, if further insertion may reduce creepage distances and/or clearances or influence the 
mechanism of the sv.'itch 

Compliance is checked by inspection and during the tests of 11 1 2 1.2 and 11 1 2.1 3. 

11.1.2.2 Screw-type terminals for prepared copper conductors 
No further specific requirements 

11.1.2.3 Screwless terminals for prepared copper conductors 

11.1.2.3.1 Sciewless terminals shall clamp the conductor between metal surfaces, except 
that, for terminals intended to be used in circuits carrying a current not exceeding 0,2 A, one of 
the surfaces may be non-metallic 

Compliance is checked by inspection. 

11.1.2.3.2 Screwless terminals shall withstand the thermal stress occurring m norma! use 
Compliance is checked by the appropriate lest according to 11 1 13 4 

11.1.2.4 Tabs of flat quick-connect terminations 

11.1.2.4.1 Tabs forming part of a switch shall comply with the dimensions according to figure 7 

Compliance is checked by measurement 

Tabs with dimensions other than those shown in figure 7 are allowed only if the drmensions and 
shapes are so different as to prevent any mating with the female corinector shown in figure 8 
and prescribed m iEC 60760, 

11.1.2.4.2 Tabs may have an optional detent for latching Round dimple detents, rectangular 
dimple detents and hole detents shall be located in the area "EF" along the centre line of the 
tab as indicated in figure 7 

11.1,2.4-3 Provisions for non-reversible connections may be located in the area "EF" along 
the centre Ime of the tab, as indicated in figure 7 
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11.1.2.4.4 The material and plating of tabs shad be appropriate to the maxfmum temperature 
of the tab as speciried in table 7. 

Table 7 - Material ancf plating for tabs 



Mtaterial and plating of labs 


Maximum temperature 
of the tab 

•c 


Bare copper 


155 


Bare brass 


210 


Ttn plated copper and copper alloys 


160 


Nickel plated copper and copper alloys 


185 


Silver plated copper and copper alloys 


205 


Nickel pSated steel 


400 


Stainless steel 


400 


NOTE Materials or platings other than ttiose speciFied may be used, 
provided Itieir electrical and mechanical characteristics are no less 
reliable, particularly with regard to resistance to corrosrort and mechanrcal 
strength. 



11.1.2.4.5 Tabs shall allow the application and withdrawal of female connectors without 
damage to the switch such as to Impair compliance with this standard. 

Compliance is checked by applying axial forces wiihoul jerks equal to those specified in 
table 8. No significant displacement or damage shall occur. 

Table 8 - Push and pull forces for tabs 



Tab sfie^i 


Push '1 

N 


puiin 

N 


2.8 


64 


58 


4,B 


80 


38^) 


6.3 


. 96 


88 


9,5 


120 


110 


') The forces are the maximum allowed for a single tat), 


2> The value Is higher than that of the next largest size of tab 
according to the actual design of female connectors of lEC 60760, 


3) See figure 7 for tab sizes. 



11.1.2.4.6 Tabs shall be adequately spaced to allow the connection of the appropriate 
uninsulated female connectors. 

Compliance is checked by applying an appropriate female connector to each tab in the'most 
onerous on'enfalion; during this operation, no strain or distortion shall occur to any of the tabs 
or to their adjacent parts, nor shall the creepage distances or clearances be (educed to valu^^ 
less than those specified in clause 20. . » 

NOTE 1 For tabs complying with figure 7. an appropriate female connector is that shown in figure 8, 
NOTE 2 Requirements for insulated female connectors are under consideration. 
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11.1.2.5 Insulation piercing terminals for prepared insulated copper conductors 

NOTE Requirements and tests are under constderatwn 

11.1.2.6 Solder terminals 

11.1.2.6.1 SoSder terminals shall have sufficient solderabHity 

CompliBnce is checked by applying the relevant tests according to lEC 60068~2-?0 

For the purpose of test Ta, the conditions of table 9 apply 

Compliance with 111 2.6.2 for solder terminals with normal resistance to soldering heat shall 
be checked immediately after this test 

Table 9 - Test conditions for Ta 



Clause of 

lEC e0068-3-70 


Condition 


4 3 2/ 4 8.3 


Wo degreasing is required 




44 


Wo initial measuremenis 


■ 


45 


Wo ageing 


46/4 7 


Test method 1 Solder bath at 235 'C. or test method 2 Saldonng 
applied, depending on the classification oi terminals as specified in 7 2 


iron ol 350 °C is 
to and 7 2 11 


4b2M82 3 


tJon-activatsd flux 




46 3/4.9.S 


Immersion tune 2 s to 3 s 




4 6.3 


Wo therms! screen used 




4.7 3 


Soldering iron size "6" 




4.7 3 


Wo thermal heat sink used 




4 73 


Application time of soldering iron. 2 s to 3 s 




4.8.4 


Soldering time 2 s max 




49 


No de-ivetting 




4.10 


Final meesuremen! temperature rise according to clause 16 





The dipped surface shall be covered with a smooth and bright solder coating with no more than 
small amounts of scattered imperfections such as pin-holes or unwetted or de wetted areas 
These imperfections shall not be concentrated in one area 

11.1,2.6,2 Solder terminals shall have sufficient resistance to soldering heat 

For solder terminals with resistance to soldering heat type 1 (classified according to 7 2 14 1), 
compliance is checked durmg the tests of 11 1 2.6.1 

After the tests, the solder terminals shall not have worked loose, or have been displaced in a 
manner impairing their further use, and they shall still comply with the requirements of clause 20 

For solder terminals with resistance to soldering heat type 2 (classified according to 7 2 14 2), 
compliance is checked by applying the relevant tests according to lEC 60068-2-20 

For the purpose of test Tb, the conditions of table 10 apply 
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Table 10 - Test conditions for Tb 



Clauso of 
lEC 60068-2-20 


Condition 


5.3 
S.4/S.3 

5.4.3 
5.4.3 
5.6.1 
5.6.3 
5.5.3 


No initial measuremenfs 

T6st msthod 1A: Solder tsafh at 260 'C. or test mothod 2: Soldering 
Iron at 350 *C, /* applied, depending on the declared type of solder 
terminal 

Immersion time: Ss±1 a 

Na thermal screen used 

Soldering iron size 'B' 

No thermal heat sink used 

Appliettlon time of soldering iron: Ss±1 s 



After the tests, the sotder terminals shall not have worked loose, or have been displaced In a 
manner impairing their further use, and they shall still comply with the requirements of clause 20. 

11.1.2.6.3 Solder terminals classined according to 7.2.12 shall be provided with means for 
mechanically securing the conductor in position independently of the solder. 

Such mean^may be provided by 

- a hole suitable for hooking-in the conductor; 

- by shaping the edges of the terminal to allow the conductor to be wrapped around the 
terminal before soldering; 

- a clamping means adjacent to the solder connection. 

11.1.3 Additional requirements for terminals for supply connecffon 
and connection of external cords 

11. 1.3. t. Each terminal shall be located near to its corresponding terminal of different polarity, 
and to the earthing terminal, if any, unless there is a sound technical reason for the contrary. 

NOTE According to lEC 60335'1, power supply cords are assembled with the appliance by one or the rollowing 
methods oF attachment: 

- typ9 X attachment; 

- type Y attachment; 

- type Z attachment. 

12 Construction 

12.1 Constructional requirements relating to protection against electric shoclt 

12.1.1 When double insulation is employed the design shall be such that the basic insulation 
and the supplementary Insulation can be tested separately, unless compliance with regard to 
the properties of both insulations is provided in another way. 

Compliance is checked by inspection. 

a) If the tiasic and the supplementary insulation cannot be tested separately, or if compliance 
with regard to the properties of both insulations cannot be obtained in another way, the 
insulation is considered to be reinforced insulation. 

b) Specially prepared specimens, or specimens of the insulating parts, are considered to be 
ways of providing means of determining compliance. 
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12.1.2 Switches shall be designed so that creepage distances and clearances cannot be 
reduced, as a result of wear, below the values specified in clause 20. They shall be constructed 
so that if any conductive part of the switch becomes loose and moves out of position, it cannot 
get so disposed in normal use that creepage distances or clearances across supplementary 
insulation or reinforced insulation are reduced 

Compliance is checked by inspection, by measurement and by manual test 

For the purpose of this test: 

- it is not to be expected that two independent fixings will become loose at the same time; 

- parts fixed by means of screws or nuts provided with locking washers are regarded as not 
liable to become loose, provided that these screws or nuts are not required to be removed 
during user maintenance or servicing, 

- springs and spring parts are not regarded as being liable to become loose or fall out of 
position if they do not do so during the tests of clauses 18 and 19 

12.1.3 Integrated conductors shall be rigid, fixed, or insulated so that in normal use creepage 
distances and clearances cannot be reduced below the values specified in clause 20 

Such insulation, if any stiall be such that it cannot be damaged during mountirg or in normal 
use 

Compliance is checked by inspection and by the tests of clause 20 

if the insulation ot a conductor is not at least electrically equivalent to that of cables and cords 
complying with the appropriate lEC standard and does net comply with the dielacirtc strength 
test made between the conductor and metal foil wrapped around the insulation under the 
conditions specified in clause 15, the conductor is considered to be a bare conductor 

12.1.4 For electronic switches with combinations of semiconductor switching devices and 
mechanical switching devices, the contacts connected in series with the semiconductor 
switching device shall be m compliance with the requirements for full disconnection or micro- 
disconnection. 

12.1.5 For mechanical switctimg devices connected in parallel to the semiconductor switching 
devices, no requirements concerning the type of disconnection are specified 

12.2 Constructional requirements relating to safety during mounting and 
normal operation of the switch 

12.2,1 Covers, cover plates, removable actuators and the like providing safety shall be fixed 
in such a v;ay that they cannot be displaced or removed except by use of a tool The fixings for 
a cover or cover plate shall not serve to fix any other part except an actuating member 

It shall not be possible to mount removable parts, for example cover plates bearing indicators 
or knobs, such that indication of switch positions does not correspond v/ith the actual switch 
position 
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12.2.2 Fixing screws of covers or cover pfates sha!l be captive. 



The use of tight-fitting wastiers of cardboard or similar material is deemed to be adequate for 
this purpose. 

12.2.3 A switch shall not be damaged when its actuating member is removed as intended. 

Compliance with the requirements of 12.2.1. 12.2.2 and 12.2.3 is checl<ed fty inspection and, 
for actuating members which do not require a tool for their removal, by the tests of 1S.4, 

12.2.4 A pu!l-cord shall be insulated from live parts and designed such that It shall be 
possible to fit or to replace it without removing parts causing ;ive parts to become accessible. 

Compliance is checked by inspection. 

12.2.5 If an illuminated indicator is incorporated in a switch, it shall provide the correct 
indication as declared by the manufacturer. 

Compliance is checked by connecting the switch to a voltage not deviating by more than ±10% 
of the marked voltage for the lamp circuit or rating of the switch, whichever is applicable. 

12.3 Constructional requirements relating to the mounting of switches 
and to the attachment of cords 

12.3.1 Switches shall be designed so that the methods of mounting in accordance writh the 
manufacturer's declarations do not adversely affect compliance with this standard. 

12.3.1.1 These methods of mounting shall be such that the switch cannot rotate, or be 
otherwise displaced, and cannot be removed from an appliance without the aid of a tool. If the 
removal of a part, such as a key, is necessary during tfie normal use of the switch, then the 
requirements of clauses 9, 15 and 20 shall be satisfied before and after such removal. 

Compliance is checked by Inspection and by manual test. 

a) Switches fixed by a nut and a single bush concentric with the actuating means are deemed 
to comply with this requirement, provided that the tightening and/or loosening of the nut 
requires. the use of a tool, and that the parts have adequate mechanical strength. 

b) An incorporated switch mounted by screwless fixing is deemed to comply with this 
requirement if the use of a tool is required before the switch can be removed from the 
appliance. 
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13 Mechanism 

For electronic switches, these requirements apply only to tliose electronic switches provided 
with mechanical switching devices 

13.1 For d c, switches, the speed of contact making and breaking shall be independent of the 
speed of actuation, except for those switches with either a rated vqltage not exceeding 28 V or 
a rated current not exceeding 0,1 A 

13.2 Switches shall be constructed so that the moving contacts can come to rest only tn the 
"ON" and "OFF" positions. An intermediate position is permissible if It corresponds to an 
intermediate position of the actuating member providing that this does not give a misleading 
indication of a marked "OFF" position and that the separation of the contacts is then adequate 

A switch is deemed to be in the "CM" position as soon as the contact pressure ts sufficient to 
ensure compliance with the requirements of clause 16. 

A switch IS deemed to be m the "OFF" position when the separation of the contacts is sufficient 
to ensure compliance with the requirements of clause 15 

The adequacy of the separation of the contacts in an intermediate position is determined by 
compliance with the requirements of clause 15 as specified for the adjacent "OFF" position 

13.3 When the actuating member is released, it shall take up automatically or stay m the 
position corresponding to that of the moving contacts, except that, for switches which have on'y 
one rest position, the actuating member may take up its norma! rest position 

Compliance v/ith the requirements of 13 1, 13 2 and 13 3 is checked by manual test, the switch 
being mounted according to the manufacturer's declarations and the actuating member being 
actuated as in normal use. 

If necessary, the adequacy of the separation of the contacts in an intermediate position is 
determined by a dielectric strength test in accordance with 15 3, the test voltage being applied 
between the relevant terminals, without removing any cover 

13.4 A cord-operated switch shall be constructed so thai, after actuating the switch and 
releasing the cord, the relevant parts of the mechanism are in a position from which they allow 
the immediate performance of the next movement in the cycle of actuation 

Compliance is checked by inspection and by the following test 

Cord'Operatod switches shall be actuated from any one position to the next position, by the 
application and removal of a steady pull not exceeding 45 N vertically dov^nwards, or 70 N at 
45° to the vertical, with the switch mounted as declared 

13.5 Multi-pole switches shall make and break all related poles substantially together unless 
otherwise declared according to 6.2 of table 3 For switches with switched neutral, the neutral 
may make before and break after the others 

Compliance is checked by inspection and, if necessary, by test. 
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14 Protection against'solid foreign objects, ingress of dust, water, 
and humid conditions 

14.1 Protection against solid foreign objects 

Switciies shall provide the declared degree of protection as in 13.3 of lEC 60529, against solid 
foreign objects when mounted and used as declared. 

Complmnc9 is checked by the appropriafe test specified in lEC 60529. 

Detachable parts are removed. A switch which relies on mounting in. or on, an appliance for 
the declared degree of protection against solid foreign objects shall be suitably mounted in. or 
on. a closed box to simulate the appliance, and the tests .shall be performed using this 
simulated assembly. 

14.2 Protection against ingress of dust 

Switches shall provide the declared degree of protection against ingress of dust when mounted 
and used as declared. 

Compliance is checked by the dust test according to lEC 60529. test for first characteristic 
numeral 5 or 6, 

a) The test is carried out according to category 2 of I EC 60529. 

b) The switches are placed in a position of normal use inside the test chamber. Detachable 
parts are removed. A switch which relies on mounting in. or on, an appliance for the 
declared degree of protection against ingress of dust shall be suitably mounted in, or on. a 
closed box to simulate the appliance, and the tests shall be performed using this simulated 
assembly. 

c) The test shall be continued for a period of 8 h. During the 8 h period, the switch under test 
shall be alternatively loaded for 1 h with the maximum rated currant and 1 h without 
current. 

d) For the test for first characteristic numeral 5. the switch is deemed to comply if 

- all actions function as declared: 

~ the temperature rise at the terminals does not exceed 55 K when tested in accordance 
with 16.2. with the exception that the temperature-rise test at the terminals is carried ojut 
at rated current and at an ambient temperature of 25 "C ± 10 "C; 

- the dielectric strength requirement of 15.3 applies with the exception that the specimens 
are not subjected to the humidity treatment before the application of the test voltage. 
The test voltage shall be 75 % of the corresponding test voltage specified in 15.3; 

- there is no evidence that transient fault between live parts and earth metal, accessible 
metal parts, or actuating members has occurred, 

e) For the test for first characteristic numeral 6. the protection is satisfactory if no deposit of 
dust is observable inside the switch at the end of the test. 

f) The switch shall be tested in the most unfavourable position taking into consideration the 
manufacturer's declarations. 
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14.3 P rotectio n agai ns t i ng ress of wa te r 

Switches shall provide the dedared degree of protection agamst Ingress of water when 
mounted and used as declared. 

Compliance is checked by the appropriate tests specified m lEC 60529 wiiij the switch placed 
in any position of normal use. Switches are allowed to stand at 25 "C ± 10 "C for 24 h before 
being subjected to the following test. 

The test is then carried out according to lEC 60529 as follows: 

~ tPX1 switches as described in 14.2,1 with the drain holes open; 

- IPX2 switches as described in 14.2.2 with the drain holes open, 

- IPX3 switches as described in 14.2,3 with the drain holes closed, 

- IPX4 switches as described in 14 2.4 with the drain holes closed, 

- IPX5 switches as described in 14.2.5 with the drain holes closed; 

- IPX6 switches as described in 14.2.6 with the drain holes closed; 

- IPX7 switches as described in 14.2 7 with the dram holes closed. 

Immedmtely after the appropriate test, the switch shall withstand the dielectric strength test 
specified in 15.3, and inspection shall show that there is no trace of water on insulation which 
could result in a reduction ofcreepage and clearance below the values specified in clause 20 

a) The switch shall not be electrically loaded during these tests The water temperature shall 
not differ from thai of the switch by more than 5 K. 

b) Detachable parts are removed. 

c) Switches incorporating separate gas/cets, screwed glands, membranes or other seating 
means, manufactured from rubber or thermoplastic materials, are aged in a heating cabinet 
with an atmosphere having the composition and pressure of the ambient air and ventilated 
by natural circulation 

d) Switches without T-raiing are f<ept in the cabinet at a temperature of 70 'C ± 2 *C, and 
switches with T-rating are kept in the cabinet at a temperature of T + 30 'C for 240 h 
Switches with glands or membranes are fitted and connected with conductors as specified 

in clause 11 Glands are tightened with a torque as specified in table 21. Fixing screws for 
enclosures are tightened with a torque as specified in table 20. 

e) Immediately after ageing, the parts are taken out of the cabinet and left at 25 'C ± 10 'C. 
avoiding ditect daylight, for at least 16h. 

f) A switch which relies on mounting in, or on, an appliance for the declared degree of 
protection against harmful ingress of water shall be suitably mounted in. or on, a closed box 
to simulate the appliance, and the tests shall be performed using this simulated assembly. 

g) For the tests of second charaaanstic numerals 3 and 4, preferably the hand-held spiay 
nozzle specified in lEC 60529 shall be used. 
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14.4 Protection against humid condltfons 

Ml switches shall be proof against humid conditions which may occur in normal use. 

Compliance is checked by the humidity treatment described in this subclause, followed 
immediately by (he tests of 15.2 and 15.3. Cable inlet openings, if any, and drain-holes are left 
open. If a dr&in-hole is provided for a water-tight switch, it is opened. 

a) Detachable parts are removed and subjected, if necessary, to the humidity treatment with 
the main part. 

b) The humidity treatment is carried out in a humidity cabinet containing air with a relative 
humidity between 91 % and 95 %. The temperature of the air, at all places where 
specimens can be located, is maintained within ±1 *C of any convenient value (t) between 
20 'C and 30 'C. 

c) Before being placed in the humidity cabinet, the specimens are brought to a temperature 
between t and t * 4 'C. 

The specimens are l<&pt in the cabinet for 98 h. 

d) Immediately after this treatment, the tests of 15.2 and 15.3 are made either in the humidity 
cabinet, or in the room in which the specimens were brought to the prescribed temperature 
after the reassembly of any detached parts. 

The switch shall not show any damage such as to impair compliance with this standard. 

NOTE 1 In mast cases, the specimens may be brought to the specified temperature by keeping them at this 
temperature for at least 4 ti before the humidity treatment. 

NOTE Z \n order to achieve the specified conditions within the cabinet, it is necessary to ensure constant 
circulation of the air and, in general, to use a cabinet which Is Ihermaliy insulated. 

15 Insulation resistance and dielectric strength 

15.1 The insulation resistance and the dielectric strength ofswitches shall be adequate. 

Compliance is checked by the tests of 15.2 and 15.3, the.tests being made immediately after 
the test of 14.4. 

The test voltage according to table 12 is applied in the case of 

- operational insulation: between the different poles of a switch. For ttie purpose of the test, 
all the parts of each pole are connected together: 

- basic insulation: between all live parts connected together and a metal foil covering the 
outer accessible surface of the basic Insulation and accessible metal parts in contact with 
the basic insulation; 

- double insulation:'between ail live parts connected together and a metal foil covering the 
' outer, normally not accessible surface of basic insulation and non-accessible metal parts; 

and following this: between two metal foils covering separately the inner, normally not 
accessible surface of 'supplementary insulation and connected to non-accessible metal 
parts, and the outer, accessible surface of supplementary insulation and connected to 
accessible metal parts: 

- reinforced insulation: between all live parts connected together and a metal foil covering the 
outer accessible surface of reinforced, insulation and accessible metal parts; 

- contacts: between the open contacts of each pole of a switch. 
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The foils are no( pressed into openings but are pushed into corners and the like by means of 
the standard test finger. 

In cases wfiere basic insulation and supplementary insulation cannot be tested separately, the 
insulation provided is subjected to the test voltages specified (or reinforced Insulation. 

For electronic switches, the test is carried out across full disconnection and micro- 
disconnection only on electronic switches with mechanical switching devices connected in 
series with (he semiconductor switching device 

For electronic switches, the tests are not carried out across protective impedances and poles 
interconnected by components. 

15.2 The insulation resistance is measured with a dc voltage of approximately 500 V 
applied, the measurement being mado 1 min after application of the voltage 

The insulation resistance shall not be less than specified in table 11 

Table 11 - Minimum insulation resistance 



Insulation to be testtd 


Insulatior^ resistance 

MO 


Operst:or)al 
nasic 

Supplenrerjtary 
Reinforced 


2 

2 

7 



NOTE MstcrlEls such 3« r.eratnie or porcelain are considefed to have adequate m.Eulation resistance and are not 
subjected to the insuistion resistance tests 

15.3 The insulation is subjected to a voltage of substantially sine-wave fo/m having a 
frequency of 50 Hz or 60 Hz The test voltage shall be raised uniformly from V lo tne value 
specified in table 12 within not more than 5 s and held at that value for 5 s 

No flashover or breakdown shall occur Glow discharges without drop in voltage are neglected 
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TaWe 12 - Dielectric strength 



Insulation or 
disconnection 
to b* tested *) 


Test voltage (r.m.s.) '> 


Rated voltage 

up to and 
Including 60 V 

V 


Rated voltage 

above 50 V up to 

and Including 130 V 

V 


Rated voltage 

above 130 Vup to 

and including 250 V 

V 


Rated voltage above 

iSQ V up to 
and including 440 V 

V 


Functional insulation '1 


500 


1 300 


1 500 


1 500 


Basic insulation ^> 


500 


1 300 


1 500 


1 500 


Supplementary 
insulation *1 


' 


1 300 


1 500 


- 1 SOO 


Reinforced 
insulation *1 '• 


500 


2 800 


3 000 


3 000 


Across electronic 
disconnection 


100 


400 


500 


700 


Across micro- 
disconneclion 


too 


400 


500 


700 


Across full 
disconnection 


500 


1 300 


1 500 


1 500 


NOTE 1 Up to 50 V. Not intended to be connected direct to the mains and not expected to be subjected to 
temporary overvoltages as defined in lEC 603S4"1-442. 

NOTE 2 Over 50 V: The values are based on lEC $0364-4-442, 

- for functional, basic and supplementary insulation, and for full disconnectton, the values are caTctitated with the 
formula: U^ * 1 200 V and rounded. 

- For micro and eteclronic disconnection, th« values are calculated with the foftnula: U^ * 250 V and rounded. 
NOTE 3 In this standard, the maximum voltage considered between line and neutral is !/« ' 300 V. 


') Tha high-voltage transformer used for the test shall be designed so that, when lite output terininals are short- 
circuited after the output voltage has been adjusted to the test voltage, the output current is at least 200 mA. The 
overcurrent relay shalf not trip when the output current is less (han tOO niA. Care a taken that the f.m.s. value of 
the test voltage is measured within ±3 %. 

2) Special components which might render the lest impractical such as discharge lamps, coils, windings, or capacitors 
are disconnected at one pole, or bridged, as appropriate to the insu'atlon being tested. Where this is not practical 
on the specimens to be used for the test of clauses 16 and 17, the test of 15.3 shall be carried out on additional 
specimens. These may be special specimens with the appropriate components omitted. 

3) An example is the insulation between poles (see definition 3.7.5). 

*1 For the' test of basic, supptementary and reinforced insulation, all live parts are connected together and care Is 
talfsn to ensure (hat all moving parls are m the most onsrous position. 

*1 For switches incotporiting reinforced insulatior^ as well as double Insulation, care is taken that the voltaga applied 
to the reinforced insulation does not overstress the basic or the supplementary parts of the double insulation. 
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16 Heating 

16.1 General requirements 

Switches shall be constructed so that they do not attain excessive temperatures in normal use 
The materials used shall be such that the performance of the switches is not adversely affected 
by operation m normal use at the maximum rated current or declared thermal current and rated 
temperature of the sv/itch. 

16.2 Contacts, and terminals 

16.2.1 The material and design of the contacts and term'nals shall be such that the oper- 
ation and performance of the switch is not adversely affected by their oxidation or other 
deterioration. 

1 6.2.2 Compliance is checked by inspection and by (he following tests 

The tests are carried out as follows. 

a) SV'/itckes vj'th terminals for unprepared conduciors ard fitted with conductors of a minimum 
length of 7 m, unless lt\e manufacturer declares a length below 1 m, and having tha 
medium cross-secUonal area specified in table 4 

b) Switches ivith terminals for prepared conductors are fittBd with conductors of a length of 
1 m or less, if so declared by the manufacturer, and having the appropriate cross-sectional 
area as declared by the manufacturer 

c) Terminal screws and/or nuts are tightened vnth a torque equal to two-thirds of that specified 
in the appropriate column of table 20 

d) Actuating members of biased sv/itches are fixed in the declared "ON" position. 

e) On switches fitted with screvjiess terminals, care should be taken to ensure that the 
conductors are correctly fitted to the terminals in accordance v/ith clause 1 1 

f) The poles of switches which make simultaneously may be connected in series by means of 

conductors The minimum length of the conductors between two poles shall be 1 m unless 
the manufacturer declares a length below 1 m 

g) The switches are pJacsd or mounted as declared in a suitable heating or refngaraling 
cabinet without forced con\/ection 

NOTE t A eabinot Vrtth forced convection may be used, provided the test spoci/nenfsj (S (are) no! effected by 
this lorccd convection, 

NOTE 2 Electronic switches mod not be pJaccd In a heating or reffigorattng cabinet. 

h) Switches with a T-raling up to and including 55 °C are tested at a temperature of 20 "C ± 2 'C 
without forced convection. Sivrtches v/ith T-rating above 55 'C are placed in a heating 
cabinet without forced convection and the temperature is raised to the T-rating of the 
sv/itch The temperature of the cabinei is maintained at T ± 5 "C or T ± 0,05 T. whichever 
IS greater 

i) The temperature of the air m which the specimens are placed shell be measured as near as 
possible to the centre of the space occupied by the specimens and at a distance 
approximately 50 mm from the specimen. 
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j) The test circuit is sfiown in figure 18. The load is set with switch A closed. 

The specimens are subjected to 20 operating cycles with no current flowing. The actuating 
member is left in the most unfavourable "ON" position and the switches are loaded with a 
current of 1,06 times the maximum rated current for resistive load. If there are more "ON" 
positions, then the verification shall be realized at the most unfavourable one. Any con- 
venient a.c. or d,c. voltage may be used for the test circuit. 

In case of doubt about the test results, the last shall be carried out at the rated voltage and 
rated resistive load current, for switches designed for a.c. voltage and switches rated for 
d.c. voltage where no polarity is given, the test performed with d.c. voltage shall be 
performed in both polarities and an average value calculated. 

Multiway switches classified according to 7. 1. 13.4.1 to 7. 1. 13,4.5 are loaded as specified in 
17.2.1.1 resulting in the maximum heating. » 

The division of the individual loads for switches for declared specific load shall follow the 
manufacturer's declaration. 

k) Components (other than contacts and their associated current-carrying parts) which may 
produce heat or influence the temperature at the terminals are not energized during the 
lest. These components should be disconnected, or the voltage for the test chosen to 
ensure the minimum heating effect. 

I) The maximum rated current is maintained at least for 1 h or until a constant temperature at 
the terminals is attained. A temperature is considered to be constant when three successive 
readings taken at intervals of 5 min Indicate no change greater than ±2 *C. 

NOTE Care should be taken to ensure that tlie test current remains stable during the duration of this test. 

m) Temperature at the terminals is determined by means of fine wire thermocouples which are 
positioned so that they have negligible effect on the temperature being determined, the 
measuring points are positioned on the terminals as close as possible to the body of 
the switch. If the thermocouples cannot be positioned directly on the terminals, the 
thermocouples may be fixed on the conductors as close as possible to the switch. 

n) The temperature rise at the terminals shall not exceed 45 K. 

o) For electronic switches, the following additional test conditions apply: 

- for the tests of electrical contacts connected in series with a semiconductor switching 
device, the semiconductor switching device is short-circuited: 

- cord switches shall be tested laying on a dull black painted plywood surface in the 
normal position: 

- if the switch has a mechanical contact which is connected in parallel to the 
semiconductor switching device, the temperature rise is measured immediately before 
the contacts close. Alternatively, the temperature rise of the switch may be measured 
on specially prepared specimens: 

• switches classified according to 7.1.17.1, 7.1.17.2 and 7.1.17.4 are tested as 
prescribed in a) to n), using resistive load; 

* switches for specific test conditions of end application (see 7. 1. 17.3} are tested in or 
together with the appliance(s). 
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16.3 other parts 

16.3.1 Other parts of switches shall not attain excessive temperatures such that the 
performance or operation of the switch is impaired or a hazard is presented to the user and/or 

the immediate surroundings of ttie switch in normal use 

16.3.2 For mechanicai switches, compliance is checked by the following tests. 

a) The switcties shall be mounted as declared and fitted with conductors and loaded with a 
test current as prescribed in 16.2.2 with the additional requirement that the test on all 
switches is carried out at the maximum rated temperature. 

b) For switches only partially suitable for a rated ambient temperature higher than 55 "C, 
those parts which are accessible when the sv.-itch is mounted as declared shall be exposed 
to a temperature not higher than 55 'C. 

c) The temperature of metal mounting surfaces of the test equipment shall be between T and 
20 'C. 

d) if other heating sources are incorporated or integrated in the switch, these circuits shall be 
of the maximum power declared and are connected to a supply having a voltage between 
0,94 and 1.06 times the rated voltage, whichever v/lll produce the most heat 

NOTE Exampies of nicti iieshns somcos are tunjslen f<!amen( Samps or dischaige lamp asscn-.ithst 

incorporating resistors. 

e) The temperature of the parts and/or surfaces of the switch indicated in table 13 shall be 
determined by means of fine wire thermocouples or other equivalent means, so chosen and 
positioned that they have the minimum effect on the temperature of the part under test 

f) Thermocouples used for determining the temperature of surfaces are attached to the back 
of blackened discs of copper or brass 5 mm in diameter and 0,8 mm thick 

As far OS possible, the discs are positioned on that pan of the surface likely to attain the 
highest temperature in norms! use. 

g) In determining the temperature of actuating members, consideration has to be given to all 
parts which are gripped in normal use and to non-metallic parts where they are in contact 
with hot metal. 

h) During this test, the temperatures shall not exceed the values specified in table 13. 

NOTE Ttic temperature limits of table 13 are based on the values speciticct in lEC 60335-1 Since itiese 
values arc under consideration, it will be necessary to review tliem. 

16.3.3 For electronic switches, compliance is checked by the following tests. 

a) The electronic switch shall be mounted as declared and fitted with conductors in accord- 
ance with table 4. The tests are carried out a! the maximum rated temperature. 

The test circuit is shown in figure 18. The load is set at rated voltage with switch A closed 

During the test, the electronic switch shall be energized. The electronic switch is left in 
the most unfavourable ON position. If there are more than one ON positions, then the 
verification shall be realized at the most unfavourable one 

If (he switch has a mechanical contact which is connected m parallel to the semiconductor 
switching device, (he temperature is recorded in the position immediately before the contact 
closes. 
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During the test, the voltage shall be between 0,94 and 1,06 times the rated voltage, 
whichever produces the most heat. 

During the test with thermal current, one or few reference points are selected, and the 
temperatures are recorded. 

NOTE 1 The temperature recordings may be used for comparative heating testa In the end apptjcallort under 
maximum ctirrent and cooling conditions. 

The load conditions are as follows: 

- for electronic switches for which no thermal current is declared, the tests are carried out 
with rated current and duty type; 

- for electronic switches for which a thermal current is declared, the tests are carried out 
with the specified thermal current and duty type; 

- for electronic switches for a specific end application, the tests are carried out in or 
together with the appliance. 

NOTE 2 The heating occurring at full load current of the end application with its rated duty-type, under the 
cooling conditions present at the end application, should not be higher than the values recorded during the lest 
with thermal current. 

NOTE 3 Information concerning the appropriate reference polnt(s) (for example, metal heat sink, insulating 
material related to the heat sink) may be given by the manufacturer. 

b) For electronic switches, only partially suitable for a rated ambient temperature higher than 
35 'C or 55 *C (classifications 7.1.3.4 or 7.1.3.1), those parts which are accessible when 
the electronic switch is mounted as declared shall be exposed to a temperature not higher 
than 35 'C or 55 'C. 

c) The temperature of metal mounting surfaces of the test equipment shall be between T and 
the ambient temperature. 

d) If heating sources other than the electronic components are incorpor^ed or integrated in 
the electronic switch, these circuits shall be of the maximum power declared and are 
connected to a supply having a voltage between 0,94 and 1,06 times the rated voltage, 
whichever will produce the most heat. 

NOTE Examples of such heating sources are tungsten filament lamps or discharge lamp assemblies 
incorporating resistors, 

e) The terpperature of the parts and/or surfaces of the switch indicated in table 13 shall be 
determined by means of fine wire thermocouples or other equivalent means, so chosen and 
positioned that they have the minimum effect on the temperature of the part under test 

The maximum temperature's of vjindings are determined by the resistance method by 
calculating the temperature rise t and adding this value to the ambient temperature. 

The temperature rise of copper vnndings is calculated from the formula: 

where 

( is the tempeiature rise; 

R-i is the resistance at the beginning of the test; 

Rj is the resistance at the end of the test; 

fi Is the ambient temperature at the beginning of the test; 

f; IS the ambient temperature at the end of the test. 

At the beginning of the test, the windings shall be at ambient temperature. 

NOTE It is recommended that the resistance of windings at the end of the fes! bo determined by talcing 
resistance measurements as soon as possible after switching off, and then at short intervals so that a curve of 
resistance against time can be plotted for ascertaining the resistance at the instant of switching off. 
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f) Thermocouples used for determining the temperature of surfaces are attached to the bscf< 
of blackened discs of copper or brass 5 mm in diameter and 8 mm thick 

As far as possible, the discs are positioned on that pan of the surface likely tc attain the 
highest temperature in normal use 

g) In determining the temperature of actuating members, consideration has to be given to an 
parts which are gnpped in use and to non-metallic parts where they ate m contact with not 
metal 

h) The setting, if any, is adjusted in such a way that the highest temperature rise will occui 
During the test, the switch state shall not change, fuses and other protactive devices shal' 
not operate and the permissible maximum temperatures in table 13, first column, shall not 
be exceeded. 

NOTE 1 STiall unintended vanalions of the switch state, for example reversible variation of phase angle arc 
dtsrcgardsd 

NOTE 3 During tho test, tnc temperati;res necessary to perform the test of 2i 1 and anne^ E are to be 
maasurod 

Table 13- Permissible maximum temperatures 



Parts 



Rubber or polyvinyl chloride msulatiori of non-detachable cable: 
ana cords 

wilhoiJt T-markiMij 

- With T marking 

Cord sheaths used a? siippiementary insulation 

Rubbe^ oiJie than synthetic, used for gaskets or other parts, the 
deterioration of which coula affect safety 

- when used as supplementary insulation 
or as reinforced insulation 

-- in other cases 

Material used as insulation other than that specified for v/ires 

- printed circuit boards 
(■Colliding of 

- thermo5Kiting n^atcrials 

- therrnopla^tic n^aterial^ 

Ah accosiiblo surfaces except those of actuating 
manbors or handles 

Accessible surfaces of actLiating members or handles which are 
held for short periods only 

- of metal 

- of porcelain or vilroous material 

- of moulded materij' or ruDber 



Maximum temperature 



Norrpai conditions 

Subclauses 
16.3 2 2nd 1S.3 3 



75 

T 



ec 



65 
75 



85 

60 
70 
SS 



Abnormal 
conditions 
Clause 20 

•C 



135 
120 



125 
135 



TOO 



100 
100 
100 
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Table 13 {Continued) 



Parts 



Maximum temperature 



Normal conditions 

Subclauses 
16.3,2 an<l 16,3.3 



Abnormal 
conditions 
Clause 23 



Inside of enclosures of Insuiatmg material 

Windings - Thermal classification 6) 

- cSass A. , . , 

-- class E 

- class E . . 

- classF , ... 

- class H ., ., . .. 

-class 200 

-class 220 

- class 250 .... 

Termmals and terminattons for unprepared conductors 
Other tefminals ana terminations, 



100 
115 
120 
145 
165 
185 
2DS 
235 
80 7i 



135 
150 
155 
150 
200 
220 
240 
270 
125 8' 
12b Si 



1| This limit applies to cabies, cords and wires complying with the relevant lEC standards, for others, it may be 
different. 

^) This limit wilt become applicable as soon as there are SEC standaids for higti-tempciatuTe caWes. cords and 
wires 

3* The metari^i mut,! bs according to lEC 60655-1 This moAimum ptrmissibie tutnperaSufe shall not exceed 
values which can be proved to be safe in service for the materials tn question 

*) There is no specific limit The material shall withstand the test of clause 21, for which pjrpose the 
temperature shall be measured 

^! The permissible temperature rises at the inside of enclosures of insulating material are those indicated for 
the relevant materials, 

S) The thermal classification is the thermat class according to lEC 60D8S with the following deductions which 
take into consideration the conventional difference between the average temperature and the maximum 
temperature 



Classes A and E . 
Classes B and F . 
Classes H to 250 . 



.. 5"C 
., 10 'C 
. . 15"C 



fi The tswpofature measured shail not oKceed 80 "C, unless a higher value has been declared by the 
manufaciufef 

*) The temperaturs measured shall not exceed 125 *C, unless a higher value has been declared by the 
manufacturer 

5i for mechanical switches, the maximum permissibte temperature shall not exceed that which can be shown 
to be safe m service for those materials The material shall withstand the test of clause 21, (or which 
purpose the temperature shall be measured. 
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Table 14 - Temperatures forthermosettlng materials used for electronic switches 



Parts 


Maximum temperature | 


Norinal conditions 

Subclauses 
16.3.2 and 1S.3.3 

*C 


Abnormal 
conditions 
Clause 23 

•c 


Material used as insulation other than that specified for wires: 
- melamlne-formaldehyde, phenol-formaldehyde 


135(225) '> 
115(200)11 

110(200) 1) 
125 (225) 11 
100(175) 1) 
90 (175) 11 

135 

170 

290 


145 (225) n 
125 (200) l> 

•165 (200) " 
185(225)11 

175 

175 

185 

225 

290 


- urea-formaldehyde resin , 

Moulding of:. 

— phenol-form aldehyde with cellulose nilsrs 


- Dhenol-formaldehvde with mineral fillers.. 


- melamlne-formaldehyde 

- uraa-formaldehyda ■ 

- polyester with glass-fibre reinforcement 


-^ nalvtetrafluorethvlene * 




n The values In parentheses apply if the material Is In contact with hot metal parts, not submitted to etactflcal 
stress, however. 



17 Endurance 

17.1 General requirements 

17.1.1 Switches shall withstand without excessive wear or other harmful effect the electrical, 
thermal and mechanical stresses that occur in normal use. 

For all switches except electronic switches, compliance is checked as speciffed In 17, 1.2, 

For electronic switclies/compliance is checked as specified in 17.1.3. 

The different types of tests are specified in 17.2.4. 

17.1.2 The sequence of tests for all switches except electronic switches is as follows: 

- a (est at high speed specified tn 17.2.4.3; this test onl^ applies to switches with more than 
one pole, and where the type of connection is of polarity reversal; 

~ a test at slow speed specified in 1 7,2.4.2; 

- an increased'voltage test at accelerated speed as speciried in 17.2,4.1; this test does not 
apply to switches classified according to 7. 1. 2.9; 

- a locked-rotor test as specified In 17.2.4.9 at accelerated speed; this test only applies to 
switches classified according to 7.1.2.9; 

- a test at accelerated speed as specified in 17.2.4.4; 
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- a temperature-rise test in accordance witli 16.2, with the exception that the temperature- 
rise test at the terminals is carriod out at rated current and in an ambient temperature of 
25 "C ± 10 'C: 

- a dielectric strength test in accordance with 15.3, with the exception (hat the specimens are 
not subjected to the humidity treatment before the application of the test voltage The test 
voltage shall be 75 % of the corresponding test voltage specified in that subclause 

17.1.3 Electronic sv/itches are tested as specified in table 15 and according to the fallowing 
test conditions depending on their classification in 7 1 17 

- under funclional test conditions according to7 1 17 1 with thermal current or with maximum 
rated resistive current, if no thermal current is declared, and wilhout forced cooling, 

- under simulated test conditions according to 7 1.17 2 and with type of load according (o 
7.1 2 and under the cooJing conditions classified in 7 115 and with test conditions as 
specified in tables 17 and 18; 

- und&r specific test conditions of end application according to 7 1 17 3, in or together With 
the appliance and under the coding conditions of the appliance. 

~ under test conditions according to duty type according to 7.1 17 4, the tests may be 
performed in combination with simulatea test conditions or specific test conditions o( the 
end application 

NOTt Adomonat mechantcsl opcratiRg means (fof example aciuatmg merobers such as spoed-litnit settings 
fof elaclr*c toob) are ignotcd, 

The electrical, thermal and mechanical conditions of these tests shall be as specified in 17 2 l 
17 2 2 and 77 2 3. 
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Table IS - Electrical endurance tests for the different types of electronic switches with or without electrical contact(s) 



^ 



Type of ete 






Test conditions 


ctranic switch') 


Function 


Jl test (7.1,17.1) 


Simulated test (7.1.17.2) 

(Tables 17, 18) 


Speciflc test condition of 
end application (7.1.17.3) 


Complete 
switch 


Contacts only 


Complete 
switch 


Contacts only 


Complete 
switch 


Contacts only 


SSD ») 


Jl 


TLl 


_. 


TL3 


— 


TL4 


„ 


fWithout 
electrical 


m 


TC5, TC6, TC8 


■ 


TCS, TCS, TC3 




TCS. TC6, TC8 




contact(s) 


TE1.TE3 




TE1.TE3 




TE1.TE3 




SSD with 


1 


TUI 


Serial contact: 


- TU 


Serial contact: 


TL4 


Serial contact: 


serial 
contact(s) 


^n 


TC5, TC6, TC8 


TCI. TC4 with TL2 


TCS, TC6. TC8 


TCI. TC7 with TL3 


TCS, TC8 


TC7 with TL4 




TE1.TE3 


TE1 to TE3 


TE1,TE3 


TEl 10 TE3 


TE1,TE3 


TEl to TE3 




V 




{SSD shott-clfcultod) n. 




(SSD short-circuited) 2) 




' (SSD short-circuited) ^l 


\ 


SSD with 


iK 


TLl 


Parallsl contact: 


TL3 


Parallel contact: 


TL4 


Parallel contact: 


parallel 
contact(s) 


■ ^f^-^ 


TC5, TC6. TC8 


TCI. TC4 with TL2 


TCS. TCS. Tea 


TC] , TG7 with TL3 . 


TCS, Tce 


TC7 with TL4 




^■f] 


HI 


TE1,TE3 


TE1 to TE3 


TE1.TE3 


TEl to TE3 


TE1.TE3 


TEl to TE3 




*~~~^ 


1 




(SSD diseonnoclod) 




(SSD disconnected) 




(SSD disconnected) 






SSO with 


h 


TLl 


Serial contact: 


11,3 


Serial contact; 


TL4 


Serial contact: 


serial and 

parallel 
contact(s) 


^m 


TCS, TC6, TC8 
TE1,T63 


TCI, TC4 with TL2 
TE1 to TE3 


TCS, TCS, TC8 
TE1.TE3 


TCI, TC7 with TL3 
TEl to TE3 


TCS, Tca 
TE1,TE3 


TC7 with TL4 
TEl to TE3 




'"i- 


t 


(SSD short-circuited) 2) 




(SSD short-circuited) 2) 




(SSD short-circuited) ^t 


Parallel contact: 


Paraitel contact: 


Paratlat contact: 








TCI. TC4 with TL2 




TC1.TC7withTL3 




TC7withTL4 








TE1 to TE3 




TEl to TE3 




TEl to TE3 








(SSD disconnected) 




(SSD disconnected) 




(SSD disconnected) 



Table 15 (continued) 



•-4 



T^ = lype of test load 

Ttl = ttieimal cuf'cnt or maximum rated rciis'ive current, if rso tticrmal current is decbred 

Tl2 = maximum rated resistive current 

TL3 = rated toad {7.1 2) 

TL4 = declared specific load (7 12 5) 
TC = type of lest condition: 

TCI = mcreased-voHage tost at accelerated speed ^^7 7.A '.) 

7C2= test at slow speed OT 2 <! 2) 

TC3 = test attiigti speed [17 2,4 3) 

TC4 = test at acceteraled speed (17 3 4 4) 

TC5 = manual functional test. 20 times at maximum manual operating speed to perform Itie full tunctian of the electronic switch (17 2 4 b) 

TCO= test at minimum load (17 2 4 6) 

TC7 = test condition according to TC4, number of operating cycles 1 000 or ttie declared number o' cyc'cs whiclreucr is ttie iowest {l7 2 4 7> 

TCB = full number of operating cycles at accelerated speed (17 2 4 8) 
TE = type of evaluation test 

TE1 = functional compliance (17 2 5 1) 

TE2 - ttiermal compliance (17 2.5 2) 

TE3 « insulating compliance (17 2 5 3) 



1) SSD = semiconductor swilchmg device 

2' The short circuit stjaK be performed in a way to allow Ihe tctminats and contacts and other pacts designed for the maximum rated current to bo loaded with the maximum rated 
current 

^i For corn bin aliens of SSD and mechanical contacts, wheie the function of itto SSD and the nechanical contacts aie independent of each other, the requirements o( Part t apply 
for the mechanical contacts 
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17.1.4 After all the tests specified, tlie specimens shall meet the requirements of 17.2.5. 

17.2 Electrical endurance tests 

17.2.1 Electrical conditions 

17.2.1.1 The switch shalf be loaded as specified in table IT and/or tabfe 18 and connected in 
accordance with the circuit{s)- as given in table 2 if applicable, following the declaration 
according to 7. 1. 13. 

Switches of a declared specific type and/or connection are connected and loaded as specified 
by the manufacturer. 

Circuits and contacts which are not Intended for external loads are operated with the 
designated load. 

Where, in table 2, an auxiliary switch (fi) is symbolized in the test circuit, the tests for the two 
Ot^-positions of the specimen (S) are performed on two separate sets of test samples. The 
connection to the test load to be performed for the two tests is symbolized in fable 2 by an 
auxiliary switch A. 

Multiway switches classified according to 7.1.13.4.2 to 7.1.13.4.5 are loaded according to 
table 16. 

Table 16 - Test loads for multiway switcties 



Operating cycles 


Switch position of 


Type of switch 
Subclause 


Load 


First half 


Higliest toad 


7.1.114.2 
to 

7.1.13,4,5 


'r 


Next lower load 


7.1.13.4.2 

to 
7,1.13,4.5 


0,8 ^f„ 


Further nert lower load 


7.1.13.4.5 


0,533 X /r 


Second half 


Highest load 


7.1,13,4.2 

to 
7,1.13.4.3 


Ir 


Next lower load 


7.1.13.4.2- 

to 
7.1.13.4.5 


0.5 x/„ 


Further next lowor load 


7.1.13.4.5 


0,333 X /r 



78 



IS/iEC 61058-1 : 2000 

The load for the other switch positions is that resulting from the loads necessary to achieve the 
conditions specified above 

For circuits according to 7.1 2 7 tor specific lamp load, tlie connection and test load is as 
specified by the manufacturer using the maximum occurring inrush current at room 
temperature. 

No electrical endurance tests are necessary for switches for 20 mA load as classified in 
7.1.2.6. 

NOTE For a specilic lamp load, it is recommended that (he specimen be operated with loads that arc used in tHe 
field father than with synthetic loads, Forced cooling of the specific lamp load may be applied in ordur to ensure 
cold resistance for each operating cycle and shorten the test time 

For electronic switches, the test circuit shall be as shown in figure 19 The declared load shal, 
be set at rated voltage before the electronic switch is inserted into the circuit 

17.2.1.2 When increased-voltage conditions are specified, the loads used are those specifiec 
for tests at rated voltage, the voltage then being increased to 1.15 the rated voltage 

For test circuits for capacitive load tests and simulated lamp load tests for a c circuits the !*=.=) 
voltage is the rated voltage and the test currents are increased to f 15 lated currents 
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Table 17 - Test loads for electrical endurance tests for a.c. circuits 



Type of circuit as 
classined in 7.1.2 


Operation of 
contacts 


Test voltage 


Test current 
r.m.s. 


Power factor V 


Substantially resistive 
(classified in 7.1.2.1) 


Making and 
breaking 


Rated voltage 


I-R 


aO.9 


Resistive and/or motor 
(classified In 7.1.2.2) 


leaking J) 


Rated voltage 


Sxl-Morf-Ri) 


0,80 (+0,05) 
20,9 


Breaking 


Rated voltage 


- I-R ot l-M ^) 


S0,9 

ao,9 31 


Circuit for specific load of 
motor will) a locked rotor 
and with a power factor not 
less than 0,6 
(classified in 7.1.2.9) 


Making 


Rated voltage 


ex l-M 


0,60 (+O.0S) 


Breaking 


Rated voltage 


Gxl-M 


0.60 (+0,05) 


Circuit for an inductive ioad 
(classired in 7.1.2.8) 


Making 2) 


Rated voltage - 


5x1-1 


0.60 (+0.05) 


Breaking 


Rated voltage 


l-l 


0,60 (+0.05) 


Resistiva and capacitive 
(classified In 7.1.2.3) 


Making and 
breaking 


Tested in a circuit as shown In figure 9a 


Tungsten filament lamp load 
(classified in 7.1.2.4) ; 


Making and 
. breaking 


Tested in a circuit as shown in figure 9a *1 
Rated voltage S 110 V a.c, Af = 16 
Rated voltage < 1 10 V a.c. X = 10 


Circuit for specific lamp 
load (classified in 7.1.2.7) 


Making and 
breaking 


Rated voltage 


As determined by load 


Specific declared 
(classified in 7.1.2.5) 


Making and 
breaking 


Rated voltage 


As determined by load 


NOTE /-f: induclive-load current 
l-M: motor-load current 
i-R: resistive-load current - 


11 Whichever is arithmetieally greater or the most unfavourable value in case of equal values. 

2) The Sjfecified- making conditions are maintained for a period between 50 ms and 100 ms, and are then 
reduced by an auxiliary switch to the spocified breaking conditions. 

For all switches except electronic switches the test current may be reduced to f-R by introducing a 
resistor in the circuit. Short Interruptions of the test current during the reduction to I-R not exceeding a 
period of 50 ms to 100 ms are permitted. 

For electronic switches, the reduction to the break current should be achieved without any open circuiting 
of the simulated inductive loads circuit, to ensure that no abnormal voltage transients are generated. 

A typical, method of achieving this is shown in figure 19. 

3) Resistors and inductors are not connected in parallel except that if any air-core inductor is used, a 
resistor taking approximately 1 % of the current through the inductor is connected in parallel with it. Iron- 
core inductors may be used provided that the current has a substantial sine-wave form. For throe-phase 
tests, three-core Inductors are used. 

*) tn'lho case where the tests are performed with tungsten filament lamp bulbs, the following test conditions 

apply: 

- the ratio y= 16 or X= 10 shall be achieved; 

- the cold resistance of the lamps shall be ensured for each operating cycle; 

- the" resistance "of connections within the load circuit (for example lamp sockets) shall be constant: 

- the proper function of the lamps pstforming the ioad set shall be ensured for each operating cycle. 

51 The lest circuit condition for testing electronic switches, according to figure 18, shall be substantially 
resistive. 
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Table 18 - Test loads for electrfcal endurance tests for d.c. circuits 



Type of circuit as classified 
in 7.1,2 


Operation of 
contacts 


Test voltage 


Test current 


Time constant 


Substantially reststivc toad 


Making and 
breaking 


Rated voltage 


l-R 


i/R< 1,15 ms 


Tungsten filament lamp load 
(classified in 7 1 2 4) 


Making and 
breaking 


Tested in a circuit as shown in figure 9b 
Rated voltage £ 1 10 V d.c, X <= 16 
Rated voltage < 1 1 V d.c. Jf = 1 


Resistive and capacitive load 
(classified in 7 1 2 3) 


Making and 
breaking 


Tested in a circuit as shown in figure 9b 


Cifcui! for specific lamp load 
Classified in 7 1 2 7) 


Making and 
breaking 


Rated voltage 


At dctcrmfnod by load 


Declared specific load 
(classified in 7 1 2.5) 


Making and 
breaking 


Rated voltage 


As dotermined by toad 


MOTE l-R resistive load current 


'i In case where the tests are performed V^rth tungsten filament lamp bulbs, the tol'owing test conditions apply 

- the ratio y^'ie cr Y=1Q shall be achieved 

- the coia resislunce of the lamps shall Lie eiiiured 'oi eds-li opatdliny cycle. 

- (he resistance of connections within the load circuit {for example, lamp sockets) shall be cofvslant; 

- the proper function of the lamps performing the load set shall be ensured for each operating cycle. 



17.2,2 Thermal conditions 

17.2.2.1 For switches according to 7 1 3 2 and 7 13 4 2, the tests in 17 2.4.4 are carried out 

for the first half of the test period at maximum ambient air temperature 7'*'^ *C and for the 
second half of the test period at 25'C ± 10 'C or at the minimum ambient air temperature 
T ° *C if T IS less than 'C 

17.2.2.2 For switches according to 7 1 3.3, during the tests in 17.2.4.4, those parts that are 
declared for use at 'C to 55 'C shall be exposed to a temperature within this range for the 

complete test period. 



The ambient air temperature of the remainder of the switch shall, for the first half of the test 



+5, 



period, be maintamed at the maximum ambient air temperature T ^ "C 



For the second half of the test period the tests are carried out at 25 'C ± 10 'C or at the 
minimum ambient air temperature T_j *C if T is less than *C. 
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17.2.3 Manual and mechanical conditions 

17.2.3.1 The switches are operated by means of its actuating member either manually or by 
an appropriate apparatus which is arranged to simulate normal actuation. 

The operating speed for the operating cycles shall be as follows: 

For the tests of switches except electronic switches: 

a) for slow speed: 

- approximately 9Vs for rotary actuations at an angle of operation £45*: 

- approximately IB'/s for rotary actuations at an angle of operation >45", 

- approximately 20 mm/s for linear actuations. 

b) for high speed, the actuating member shall be actuated by hand as fast as possible. If a 
switch is normally provided without an actuating member, then a suitable actuating member 
should be supplied by the manufacturer for the purpose of this test. 

c) for accelerated speed: 

- approximately 45'/s for rotary actuations at an angle of operation <45'i 

- approximately 90'/s for rotary actuations at an angle of operation >45': 

- approximately 80 mm/s for linear actuations. 

For the tests of electronic switches: 

d) for slow speed: 

- approximately 97s for rotary actions; 

- approximately 5 mm/s for linear actions; 

e) for high speed, the actuation member shall be actuated by hand as fast as possible. If a 
switch is delivered without an actuating member, then a suitable actuating member should 
be supplied by the manufacturer for the purpose of this test; 

f) for accelerated speed: 

- approximately 45 Vs for rotary actions, 

- approximately 25 mm/s for linear actions. 

17.2.3.2 For biased switches, the actuating member shall be moved to the limit of travel of the 
opposite position. 

17.2.3.3 During the slow-speed test, care Is taken that the test apparatus drives the actuating 
member positively, without significant backlash between the apparatus and the actuating 
member. 

17.2.3.4 During the accelerated speed test » 

a) care shall be taken to ensure that the test apparatus allows the actuating member to 
operate freely, so that there is no interference with the normal action of the mechanism: 

b) for switches designed for a rotary actuation where the movement is not limited in either 
direction, three-quarters of the total number of operating cycles In each test shall be made 
in a clockwise direction, and one-quarter in an anthclockwlse direction; 

c) for switches which are designed for rotary actuation in one direction only, the test shall be 
performed In the designed direction, provided that it Is not possible to rotate the actuating 
member in the reverse direction using the torques necessary for actuation in the designed 
direction; 
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d) additional lubrication shsfl not be applied during these tests; 

e) the forces applied to the end stops of the actuating members shall not exceed the declareo 
values (If any) for rotary and lin&ar actuation. The declared full travel of the actuating 
member (if any) shall be applied during these tests. 

17.2.3.4.1 So far as the design allows, except for locked rotor tests as specified in 17 2.4 9, 
capacitive and simulated lamp load tests according to figure 9a and figure 9b, the sv[/itches are 
operated at a rate of 

~ 30 operations per minute, if the rated current does not exceed 10 A; 

- 15 operations per minute. If the rated current exceeds 10 A, but is less than 25 A, 

- 7,5 operations per minute, if the rated current is 25 A or more, 

with the ON period being 25'* q % and the OFF period being 75*| % of an operating cycle. 

17.2.3.4.2 For capacitive and simulated lamp load tests according to figure 9a and figure 9b. 
switches are operated at a rate of 2 s ON and 1 5 s OFF 

17.2.3.4.3 For locked rotor tests, the switches are operated at a rate of 1 s ON and 30 s OFF 

17.2.4 Type of test condition (TC) 

17.2.4.1 Increased-voltage test at accelerated speed (TCI) 

The electrical conditions are those specified for increased-voltage in 17 2 1 

The method of operation is that specified for accelerated speed in 17 ? 3, 
The number of operating cycles Is 100. 

17.2.4.2 Test at slow speed (TC2) 

The electrical conditions are those specified in 17 2 1 

The method of operation is thai specified for slow speed in 17 2 3 

The number of operating cycles is 100 

17.2.4.3 Test at tiigh speed (TC3) 

This test applies only to switches which have more than one pole and when polarity reversal 
occurs. 

The electrical conditions are those specified in 17 2 1 

The method of operation is that specified for high speed in 17.2 3. 

The number of operating cycles is 100. 
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17.2.4.4 Test at accelerated speed (TC4J 

For all switches except electronic switches, the electrical condilior^s are those specified in 
17.2.1. 

For electronic switches, the eleclrical conditions are those specified in table 15. 

The thermal conditions are those specified in 17.2.2, 

The number of operating cycles is the number declared according to 7.1.4 less the number 

actually made during the tests of 17.2.4.1, 17.2.4.2 and 17.2.4.3, 

For switches classified according to 7,1.13.4,2 to 7.1.13.4.5, the total number of operations 
shall be not more than 200 000. 

The method of operation is that specified for accelerated speed in 17.2.3. 

17.2.4.5 Manual functional test (TC5) 

Semiconductor switching devices including their electronic control units incorporated in 
electronic switches are subjected to the following functional tests. 

The electronic switch is loaded with thermal current or maximum rated resistive current, if no 

thermal current is declared, at rated voltage until steady-state temperatures are reached. 

When tested with maximum rated resistive current, the voltage is then increased to 1. 1 times 
rated voltage, and again allowed to stabilize. 

The switch is operated 20 times at the fastest manual rate possible, over the whole range from 
minimum to maximum and back to minimum, by means of its actuating member. 

During and after the test, the specimens shall operate correctly. 

17.2.4.6 Functional test at minimum load (TC6) 

For electronic switches for which a minimum load or minimum current is specified by the 
manufacturer, the characteristic is additionally tested with the specified minimum load or 
current at 0.9 times rated voltage. 

The switch is operated 10 times over the whofe range from minimum to maximum and back to 
minimum by means of its actuating member. 

fn addition, where appropriate, the switch is operated 10 times over the whole range from 
minimum to maximum and back to minimum by means of a remote control- 

During and after the test, the specimens shall operate correctly. 
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17.2.4.7 Test with limited number of operations (TC7) 

The electrical conditions are those specified in tabiB 15 

Th6 thermal conditions are those specified in 17.2 2. 

The number of operating cycles is 7 000 or the declared number of cycles whichever is the 
/oivesf 

The method of operation is that specified in 17 2.3 for accelerated speed 

17.2.4.8 Endurance test (TC8) 

Full numbei of operating cycles \%iih TL1 (table 15) at accelerated speed 

17.2.4.9 Locl<ed-rotor test (TC9) 

For switches according to 7 12 9, the test load condition for making operation for resistive 
and/or motor load with a rated current of 6 x l-M and with a po\\er factor of 0, 6 is used for the 
making and breaking operation 

NOTf The !f St S""ui2lcs t*ic 'cckcd 'Mo' ccndit:cr> of 2 notoi 

The method of operation is that specified in I'' 2 3 foi accelerated speed 

The number of operating cycles is 50 

17.2.5 Evaluation of compliance 

17.2.5 1 Functional compliance (TE1) 

After all the appropriate tests of 17 2 4 the switcn is deemed to comply if 

- all actions function as declared. 

- no loosening of electrical or mechanical connections occur 

- sealing compound shall not flow to such an extend that live parts are exposed 

17.2.6.2 Thermal compliance (TE2} 

After all the appropriate tests of 17 2 4, the sivitch is deemed to comply if the temperature rise 
at the terminals does not exceed 55 K, vv'7en tested m accordance with 16 2, with the exception 
that the temperature-rise tost at the terminals is earned out at rated current and in an ambient 
temperature of 25 'G ± 10 "C 

17.2.5.3 Insulating comptiance (TE3) 

After all the appropriate tests of 17 2 4 the switch is deemed to comply if 

~ tfia dielectric strength requirement of 15 3 applies with the exception that the specimens 
are not subjected to the humidity treatment before the application of the test voltage The 
test voltage shall be 75 % of the corresponding tost voltage specified in that subclause, 

- there is no evidence that any transient fault between live parts and earth metal, accessible 
metal parts, or actuating members has occurred 
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18 Mechanical strength 

18.1 Switches shall have adequate mechanical strength and be constructed so as to 
withstand such rough handling as may be expected in normal use. 

18.1.1 Accessible parts of actuating members of switches for Class I and Class il appliances 
shall either have adequate mechanical strength or be such that adequate protection against 
electric shock is maintained if the actuating member is broken. 

Compliancs is checked by the tests of 18.2. 18.3 and 18.4. as appropriate, carried out 
sequentially. 

18.2 Switches are checlfed by applying blows to the specimen by means of the spring' 
operated impact test apparatus of lEC 60068-2-75. 

18.2.1 The actuating member and all surfaces which are accessible when the switch is 
mounted as in normal use are tested with the impact test apparatus. 

Incorporated switches are mounted in a test device as shown in figure 11. 

Switches where only the actuating member is accessible when mounted as declared are fixed 
to the metal plate shown in figure 11. so thai they are between it and the sheet of plywood. 

Blows are applied to all accessible surfaces, including actuating members, in a direction 
perpendicular to the surface of the point to be tested, the test apparatus being calibrated to 
deliver an energy of 0,5 Nm ± 0.04 Nm. Foot-actuated switches shall be subject to the same 
test, but using a test apparatus calibrated to deliver an energy of 1,0 Nm ± 0,05 Nm. 

For all such surfaces, three blows are applied to every point that is likely to be weali. 

Care shall be taken that the results from one series of three blows do not influence subsequent 
series. If there is doubt whether a defect has been caused by the application of preceding 
blows, this defect is neglected and the group of three blows which led to the defect is applied to 
the same place on a new specimen, which shall then withstand the test. 

Foot-operated switches are, in addition, subjected to a force applied by means of a circular 
steel pressure plate with a diameter of 50 mm. The force is increased continuously from an 
initial value of about 250 N up to 750 N within 1 min, after which it /s maintained at this value 
for 1 min. The switches are mounted as in normal use in a horizontal panel, with the operating 
means protruding, and the force fs applied once. 

After these tests, the switch shall stilt comply with the requirements of clauses 9, 13, 15 
and 20. Insulating linings, barriers and the like shall not have worked loose. It shall still be 
possible to remove and to replace detachable and other external parts such as cover plates 
without these parts or their insulating linings being broken. 

It shall still be possible to actuate the actuating member to provide the appropriate 
disconnection. 
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In case of doubt, supplementary insulation or reinforced insulation is subjected to a dielectric 
strength test as specified in 15.3. 

Damage to the finish, smalt dents v/hich do not reduce crsepage distances or clearances below 
the values specified in clause 20, and small chips which do not adversely affect the protection 
against electric shock or moisture, are neglected. Cracks not visible to the unaided eye, and 
surface craci<s in fibre reinforced mouldings and the like, are ignored. If a decorative cover is 
backed by an inner cover, fracture of the decorative cover is neglected if the inner cover 
withstands the test after removal of the decorative cover 

18.3 Cord-operated switches are submitted to an additional pull test as follows. The switch is 
mounted as declared by the manufacturer, end the pull-cord is subjected to a force, applied 
without jerks, first for 1 min in the normal direction, and then for 1 mm in a direction 45' 
maximum from the normal direction. The minimum values of the pull force shall be as specified 
in table 19 or three times the values of the normal operating force if that is greater 

Tabic 19 - Minimum values ot pull force 



R»ted current 
A 


Force 

N 


Normal direction 


45' from normal 
dircctlo.i 


Up to and including 4 
Over 4 


50 
100 


25 

SO 



After this test, the sv/itch shall show no damage to impair compliance with this standard 

18.4 Switches supplied or intended to be fitted, with actuating members shall be tested as 
follows. 

First, a pull shall be applied for 1 mm to try to pull off the actuating member 

The pull to be applied Is normally 15 N. but if the actuating member is intended to be pulled in 
normal use, the force is increased to 30 N. 

Secondly , a push of 30 N for 1 min is then applied to all actuating members. 

During these tests, a movement of the actuating member on the actuating means is acceptable 
provided this does not result in an incorrect indication of the switch position. 

After both of these tests, the specimen shall show no damage to impair compliance with this 
standard 

If a switch is intended to have an actuating member but is submitted for approval without, then 

a pull and a push of 30 N are applied to the actuating means. 

Adhesives, eycept of the self-hardening type, are not deemed to be adequate to prevent 
loosening ot the actuating member. 
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19 Screws, current-carrying parts and connections 

19.1 General requirements for electrical connections 

Electrical connections shall be designed so that contact pressure is not transmitted through 
insulating material other than ceramic, pure mica or other material with characteristics no less 
suitable, unless there is visual evidence of sufficient resiliency in the metallic parts to 
compensate for any possible shrinkage or distortion of the insulating materiaU 

a) The suitability of the material is considered in respect to the stability of the dimensions 
within the temperature range applicable to the switch. 

b) This requirement is not applicable to connections internal to a switch where the connection 
is used for lamps for indicating purposes and where the current in this circuit is equal or 
below 20 mA, 

Compliance is checked by inspection. 

19.2 Screwed connections 

19.2.1 Screwed connections, electrical or other, shall withstand the mechanical stresses 
occurring in normal use. 

19.2.2 Screws transmitting contact pressure shall be in engagement with a metal thread. 
Such screws shall not be of metal which is soft or liable to creep, such as zinc or aluminium. 

19.2.3 Mechanical connections to be used during installation of switches may be made using 
thread-forming tapping screws or thread-cutting tapping screws, only if the screws are supplied 
together with the piece in which they are intended to be inserted, in addition, thread-cutting 
tapping screws intended to be used during installation shall be captive with the relevant part of 
the switch. 

19.2.4 Thread-forming (metal sheet) screws shall not be used for the connection of current- 
carrying parts, unless they clamp these parts directly in contact with each other and are 
provided with a suitable means of locking, Thread-cutting (self-tapping) screws shall not be 
used for the efectrical connection of current-cafryfng parts, uniess they generate a full metric 
ISO thread or a thread of equivalent effectiveness. Such screws shall not, however, be used if 
they are likely to be operated by the user or installer, unless the thread is formed by a swaging 
action. 

Provisionally, SI, BA and Unified threads are deemed to be of equivalent effectiveness to a 
metric ISO thread. 

Compliance is cti&cked by inspection and. for screws and nuts wliich are likely to be operated 
while the switches are being mounted and connected, by the following test. 

i. 

The screws or nuts are tightened and loosened 

- 10 times for screws in engagement with a thread of insulating material; 

- 5 times, in alt other cases. 

Nuts concentric with the button or dolly are tightened and loosened five times. If either thread 
is of insulating material, the torque is 0,8 Nm. If the threads are of metal, the torque Is 1,8 Nm. 
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Screws in engagement with a thread of insulating material are completely removed and 
reinserted each time. When testing terminal screws and nuts, conductors having the cross- 
sectional areas specified in clause 1 1 are placed in the terminal The conductor is solid for 
terminals not intended for the connection of supply cables or cords or if the nominal cross- 
sectionsl area does not exceed 6 mm^: in other cases, the conductor is stranded. 

For terminals for the connection of supply cables or cords, the conductor shall have the largest 
cross-sectional area specified 

Screws and nuts are tightened and loosened by means of a suitable test screwdriver or 
spanner, the torque applied when tightening being equal to that specified in the appropriate 
column of table 20, if not otherwise specified. 



Table 20 - Torque values 



Nominal diameter of thread 






Torque 






mm 






Nm 






Ovor 


Up to and including 1 


// 


III 


IV 


V 


- 


1J 


0.1 


- 


02 


0.2 


- 


1.7 


22 


0.15 


" 


0,3 


0,3 


- 


72 


2,e 


0.2 


_ 


0.4 


0.4 


- 


2.8 


3,0 


0.25 


- 


05 


0,5 


- 


3.0 


3.2 


0,3 


- 


0.6 


0,6 


- 


3.2 


3.6 


0,4 


- 


OS 


0.8 


- 


36 


4,1 


0,7 


1 2 


1 2 


^2 


1 2 


4 1 


4.7 


08 


12 


18 


18 


1 8 


4 7 


b 3 


oe 


1 4 


2 


20 


2.0 


53 


6 




1 8 


25 


30 


30 


6 


e 
10 \ 


':^. 


:t 


35 


6,0 


4.0 


8 


.v*^ 


35 


40 


10.0 


60 


10 


i2 


r\H: 


4 


~ 


~ 


e.o 


12 


15 


- 


5,0 




L._- 


10.0 



The conductor is moved each time the screw or nut is loosened 

Column I applies to screws without heads if the screw, when tightened, does not protrude from 
the hole, and to other screws which cannot bo tightened by means of a screv/dnver with 
a blade wider than the diameter of the screw 

Column II applies to nuts of mantle terminals with cap nuts which are tightened by means 
of a screwdriver 

Column III applies to other screws which are tighienea by means of a screwdriver 

Column IV applies to screws and nuts, other than nuts of mantle terminals, which are tightened 
by means other than a screwdriver 

Column V applies to nuts of mantle terminals v/hich are tightened by means other than 
a screwdriver 



Where a screw has a hexagonal head with a slot and the values in columns III and IV are 
different, the test is made twice, first applying to the hexagonal head the torque specified in 
column IV, and then, on another set of specimens, applying the torque specified in column III 
by means of a screwdriver. If the values in columns III and IV are the same, only the test with 
the screwdriver is made 
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During the test, terminals shaft nof work loose and there shaft be no damage, such as breakage 
of screws or damage to the head slots, threads, washers or stirrups, that could Impair the 
further use of the screwed connection. 

For mantle terminals, the specified nominal diameter is that of the slotted stud. 

The shape of the btada of the test screwdriver must suit the head of the screw to be tested. 
The screws and nuts shall not be tightened in Jerks. 

MOTE Screws or nuts which are likely to- be operated while the SMvitches are being mounted and connected include 
terminal screws or' nuts, screws for fixing covers, etc. 

19.2.5 Switches having screwed glands are submitted to the following test. 

Screwed glands are fitted with a cylindrical metal rod having a diameter equal to the nearest 
whole number below the internal diameter of the packing, in millimetres. The glands are then 
tightened by means of a suitable spanner, the torque specified in table 21 being applied to the 
spanner for 1 min. 

Table 21 - Torque values for screwed glands 



DIamoter of the test rod 
mm 


Torqua 
Nm 


Over 


Up to and 
Including 


Metal glands 


Glands of 

Insulating 

material 


U 

20 


14 
20 


6,25 
7.5 

10,0 


3,75 

5,0 

7,5 



After the test, neither the glands nor the enclosure of the specimen shall show any damage 
within the meaning of this standard. 

19.2.6 Correct introduction of the screws which are operated duritig mounting or connection 
of the switch into the screw holes or nuts shall be ensured. 

The requirement of correct introdtjction is met if introduction of the screw In a slanting manner 
is prevented, for example, by guiding the screw by the part to be fixed, by a recess in the 
female thread or by the use of a screw with the leading thread removed. 

Compliance is checked by inspection and by manual test. 

19.2.7 Screws which make a mechanical connection between different parts of the switch 
shall be locked against loosening if the connection carries current. Rivets used for current- 
carrying connections shall be secured against loosening if these connections are subject to 
torsion in normal use. 

Compliance is checked by inspection and by manual test. 

Spring washers may provide satisfactory locking. For rivets, a non-circular shank or an 
' appropriate notch may be sufficient 

*^ i. 

Sealing compound whfch softens in heat provtdes satisfactory locking only. for screw 
connections not being subject to torsion in normal use. 
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21.1.2 For parts which are in contact with or support current-carrying parts other than those 
defined in 21.1.3: 

~ the ball-pressure test 2 of annex E followed by the glow-wire test of annex C carried out at 
the 650 'C level. 

21.1.3 For parts which are in contact with, maintain, or retain in position electrical con- 
nections including those parts which maintain an electrical connection under spring force, for 
example a connection within the switch maintained in position by a spring in association with a 
non-metallic part, the deterioration of which could cause overheating: 

- the ball-pressure test 2 of annex E followed by the glow-wire test of annex C carried out at 
the declared level which shall be selected from the following. 

Level 1 -~ the glow-wire test carried out at 650 'C. 

Level 2 - the glow-wire test carried out at 750 'C, 

Level 3 - the glow-wire test carried out at 850 'C. 

NOTE When salecttng the declared level, consideration should be given to the requirements of the relevant 
appliance or equipment standard Where an appliance standard gives no indication of the level, reference can be 
made to lEC 60335-1 for guidance.- 

21.1.4 For parts which are in contact with or support heat-sources (for example, heat sinks): 

- the ball-pressure test 2 of annex E followed by the glow-wire test of annex C carried out at 
the 650 'C level. 

21.1.5 For all other parts (except parts unlikely to be ignited or to propagate flames 
originating from the switch, for which no test is required): 

, - the glow-wire test of annex C carried out at the 650 'C level 

22 Resistance to rusting 

Ferrous parts, the rusting of which might impair safety, shall be adequately protected against 
rusting. 

Compliance is checked by the following test. 

All grease is removed from the parts to be tested, by immersion in an appropriate cleaning 
agent for 10 min. The parts are then immersed for 10 min in a 10 % solution of ammonium 
chloride in water at a temperature of 25 'C ± 10 'C. 

Without drying, but after shaking off any drops, the parts are placed for 10 min in a box 
containing air-saturated with moisture at a temperature of 25 *C + 10 'C. After the parts have 
been dried for 10 min in a heating cabinet at a temperature of 100 'C ± 5 *C, their surfaces 
shall show no signs of rust. 

Traces of rust on sharp edges and any yellowish film removable by rubbing are ignored. For 
small helical springs and the like, and for inaccessible parts exposed to abrasion, a layer of 
grease may provide sufficient protection against rusting. Such parts are only subjected to the 
test if there is doubt about the effectiveness of the grease film, and the test is then made 
without previous removal of the grease. 
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23 Abnormal operation and fault conditions for electronic switches 

Switches shall be constructed so that the risk of fire, mechanical damage impairing safety or 
protection against electric shock as a result of abnormal condition is prevented. 

Compliance is checked by the following tests 

~ temperature under abnormal conditions according to 23.1, 

-- protection egainst electric shock in case of abnormal conditions according to 23 2; 

- protection against short circuit according to 23 3, 

- protection against failing of cooling according to 23 A 

It IS acceptable to cany out all tests on the some specimen provided that, with the replacement 
of an incorporated fuse, the switch is still capable of operation according to the specifiea 
rating(s} Otherwise new specimens shall be used 

23.1 When switches are operated under abnormal conditions, no part shall reach such a 
temperature that there is danger of fire to the surroundings of the switches 

Compliance is checked by subjecting the switches to a heating test under fault conditions, as 
described >n 23 1 1 

During the test, the temperature shall not exceed the values given in tables 13 and 14. second 
column 

23. 11 Unless otherwise specified, the tests are made on sv^titches while they are mounted, 
connected and loaded as specified in 16 3 3 

Each of the abnormal conditions indicated in 23 1 1 1 and 23 1 1 2 is applied in turn 

NOTE Olher faults may occur during the test which are a direct consequence 

The abnormal conditions are applied in the order which is the most convenient for testing. 

23.1.1.1 The following abnormal conditions shall be simulated 

~ short circuits across creepage distances and clearances, other than those complying with 
the requirements in clause 20 if they are less than the values given in tables 22 to 24, 

- short circuits across insulating coating consisting, for example, of lacquer or enamel 
Such coatings are ignored in assessing the creepage distances and clearances 

If enamel forms the insulation of a wire, it is considered as contributing 1 mm to those 
creepage distances and clearances: 

NOTE 1 A test for enamelled Insulation Is under consideration 

NOTE ? The term "coating" does not apply to encapsulation ("potting") 
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- short circuit or interruption of semicofjductor devices; 

- short circuit or interruption of capacitors or resistors which do not comply with the 
requirements of 24.2 or 24. 3: 

- short circuit of the terminals on the load side of cord switches and independently mounted 
switches. 

Cumulative stress as a result of sequential testing shall be avoided: it will therefore be 
necessary to use additional specimens. The number of additional specimens should, however, 
be kept to a minimum by an evaluation of the relevant clrcuiis^ 

The abnormal conditions are applied one at a time and damages shall be repaired before 
applying the next abnormal condition. 

If an abnormal condition simulated during the test influences other abnormal conditions, all 
these abnormal conditions are applied simultaneously. 

If the temperature of the switch is limited by the operation of automatic protective devices 
(including fuses), the temperature is measured 2 min after the operation of the device. 

If no temperature-limiting device operates, the temperature of switches for continuous duty, 
duty type S1, is measured after steady state has been reached, or after 4 h, whichever is the 
shorter time. 

For switches for short-time duty, duty type S2. the temperature is measured 2 min after the 
operation of the switch. 

For switches for intermittent periodic duty, duty type S3, the temperature is measured after 
steady state has been reached, or after 4 h, whichever is the shorter time. 

If the temperature is limited by a fuse, the following additional test is carried out: 

- the fuse is short-circuited and the current under the relevant fault conditions is measured: 

- the switch is then switched on for a duration corresponding to the maximum fusing time of 
the type of fuse as specified by lEC 60127, corresponding to the current measured above. 
The temperature is measured 2 min after the end of the period. 

23.1.1.2 Switches designed to be incorporated or integrated in an appliance shall be tested 
bath as: 

- switches without automatic protective devices according to 23. 1. 1.2. 1; 

- switches with automatic protective devices according to 2X1.1.2.2. 

Electronic cord switches and electronic independently mounted switches 

- without incorporated temperature-limiting devices or without incorporated fuses are tested 
according to 23. 1. 1.2. 1; 

- protected by automatic protective devices (including other fuses than fuses according to 
lEC 60127} are tested according to 23.1. 1.2.2; 

- protected by incorporated fuses complying with lEC 60127 are tested according- to 
23.1.1.2.3: 

- protected both by incorporated fuses and by automatic protective devices are tested 
according to 23. 1. 1.2.4. 

The switch is left in the most unfavourable 'ON" position. 
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23.1.1.2.1 Switches for coniinuous duty, duty type S1, are loaded for 1 fi with the conventional 
fusing current for the fuse which in the installation will protect the switch. 

For switches for short-time duty, duty type S2, the temperature is measured 2 min after the 
operation of the switch 

For switches for intermittent periodic duty duty type S3, the temperature is measured after 
steady state has been reached, or after 4 h. whichever is the shorter time. 

The conventional fusing currents to be used for these tests are specified in table 26, 

Table 26 - Conventional fusing current versus rated current 



Device 


Rated current 

A 


Conventional 
fusing currenl'l 

A 


Cord switches 


Up to and including 16 


26 


Indepondont'y mounted switches 


Up to and including 16 


26 




Over 16 up to nnd inrliidmg 3? 
Over 3.? up to ana including Hi 


51 
101 


'' The values specified originate from lEC 60269-1 



23.1.1.2.2 Switches for continuous duty duty <>pe 31 are loaded in such a way that the 
current through the switch measures 95 times the current with which the protecting device 
releases after 1 h 

For switches for short-time duty, duty type S2, the temperature is measured 2 mm after the 
operation of the svjitch 

For switches for intermittent periodic duty, duty type S3 the temperature is measured after 
steady state has been reached, or after 4 h. whichever is the shorter time 

23.1.1.2 3 The fuses are replaced by links of negligible impedance and shall be loaded in 
such a manner that the current through the links shall be 2. 1 times the rated current of the 
fuse 

For switches for continuous duty, duty type S1. the temperature is measured after steady state 
has been reached or after 30 mm. whichever is the shorter time 

For switches for short-time duty, duty type S2, the temperature is measured 2 mm after the 
operation of the switch. 

For switches for intermittent periodic duty, duty type S3, the temperature is measured after 
steady state has been reached, or after 4 h, whichever is the shorter time 

23.1.1,2.4 The electronic cord switches and electronic independently mounted switches are 
loaded either as described in 23 1.1.2.3 with incorporated fuse or as described in 23 1 1 2 2 
with another automatic protective device, choosing the test requiring the lowest load 
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23.2 Protection against electric shock Is required, even though a switch is being used or has 
been used during fault conditions. 

Compliance is checked by carrying out the tests described /n 23.1. 

Having been subjected to the test, the switch shall comply with the requirements of clause 9. 

23.3 Electronic cord switch'es and electronic independently mounted switches shall, without 
endangering their surroundings, withstand the short circuits they may be subjected to. 

Compliance is checked by the following test. 

The switch is tested in a substantially non-inductive circuit in series with a load impedance and 
a device for limiting the let-through l^t. 

The prospective short_ circuit of the supply shall be 1 500 A r.m.s. at a voltage equal to the 
rated voltage of the switch under test. 

The prospective let-through I2t value shall be 15 000 A^s. 

NOTE 1 The prospective current is a current that would rlow in the circuit if the switcti, the limitation device and 
the load impedance are replaced by links of negligible impedance without any other ctiange in the circuit, 

NOTE 2 The prospective Pt value is a value that would be let through by the iimitatron device if the switch and the 
load impedance are replaced by linlts of negligible impedance. The Pt value may bo limited by using an open wire 
fuse, an ignitron or other suitable devices. 

NOTE 3 The (2f value of 15 000 A's corresponds to an unfavourable let-through J2f value of 16 A miniature eifcuil- 
breaKers measured at 1 500 A prospective short-circuit current. 

The diagram of the circuit in which the switch is tested Is shown in figure 17. 

The impedance Zi (short-circuit impedance) shall be adjustable to satisfy the specified 
prospective short-circuit current. 

The impedance Zi (load impedance) shall be so adjusted that the switch is loaded with its 
minimum toad or with approximately 10 % of the rated load, whichever is the higher. 

NOTE 4 A toad is necessary for the switch to be in the on-state. 

The circuit is calibrated with the following tolerances: current +5 %/0 %, voltage +10 %/0 %. 
frequency +5 %/0 %, l^t value ±10 %. 

The incorporated fuse, if any, recomnended by the manufacturer, is inserted into the switch 
which is loaded. The variable control, if any, is set at the position of maximum output with any 
by-pass In open position. 

The short circuit is caused six times by the auxiliary switch A without any synchronizing with 
respect to the voltage wave. 

NOTE 5 Six tests are made in view of thn need to avoid the complication on po!nt-on-wave timing, 

NOTE 6 Experience shows that at least one of these tests will result in near maximum total Pt. 

NOTE 7 Attention is drawn to the fact that solenoid operated pneumatic means may result in an unintentional 
synchronization. 

During the test, emission of flames or burning particles shall not occur. 
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Enclosed switches are wrapped in tissue paper. 

No traces or burn-through shall occur. 

NOTE e Wrapping tissue as specified in 6.86 of ISO 4046: a soft and sifong. lightweight wrapping paper ot a 
grammage generally between 12 g'm' and 30 g/m'. 11 ts primarily intended for protective packaging of delicate 
articles and for gift wrapping. 

Unenclosed parts of a partially enclosed switch are tested with dry absorbent surgical cotton 
placed at a distance of 6 mm - 10 mm from the surface. 

Ignition of the cotton shall not occur. 

After the test, accessible metal parts shall not be live 

It is not necessary for the samples to remain in operating condition. However, the contacts of 
any incorporated automatic protective device shall not be welded, unless the switch is 
obviously useless 

23.4 Protection against fire in case of failure of cooling 

For switches with declared wermal current intended to be used with forced cooling, the switch 
is mounted and connected as specified in 16.3 2, but without forced cooling during the test 

The switch is loaded with the rated current which is continued until steady state is achieved or 
the switch disconnects the load circuit 

During the test, emission of flames or burning particles shall not occur 

If it is declared by the manufacturer that the switch will open during this test condition, this 
function is verified. 

24 Components 

Components which, if they fail, may cause risk of electric shock or fife {for example, SELV 
transformers, protective impedances, fuses, capacitors which may cause a shock hazard, and 
capacitors for electromagnetic mterference suppression) shall comply either with the 
requirements of this standard or with the relevant lEC component standard as far as they 
reasonably apply 

If components are marked with their operating characteristics, the conditions under which they 
are used in the electronic switch shall be in accordance with these markings, unless a specific 
exception is made in this standard 

The testing of components v/hich have to comply with other standards is, in general, carried out 
separately, according to the relevant standard as follows. 

If the component is marked and used in accordance with its marking, the number of samples is 
that required by the relevant standard. 

Where no lEC standard exists or when the component has not been tested in accordance with 
a relevant lEC standard, or is used not in accordance with its specified ratings, the component 
is tested under the conditions occurring in the electronic switch 
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Components Incorporated in the electronic swltcti are subjected to all the tests of this standard 
as a component of the electronic switch. 

NOTE Compliance with the EEC standard for the relevant component does not necessarily ensure compliance with 
the requirements of this standard. 

24.1 Protective devices 

Protective devices shall be in accordance with the relevant lEC publications and/or the 
additional requirements specified in the following subclauses: 

- 24.1.1 fuses; 

- 24.1.2 cut-outs; 

- 24.1.3 protective devices which only decrease the current; 

- 24.1.4 fusing resistors. 

24.1.1 Fuses 

Fuses, if any, shall comply with lEC 60127-2 or lEC 60269-3-1 and have a rated breaking 
capacity of at least 1 500 A unless any fault current through the fuse is limited to the breaking 
capacity of the fuse. 

24.1.2 Cut-outs 

Cut-outs shall have adequate making and breaking capacity, be selected for the appropriate 
number of operations and be in compliance with the requirements and test specifications in the 
following subclauses: 

- 24.1.2.1 non-resettable cut-outs; 

- 24.1,2,2 resettable, non-self-resetting cut-outs; 

- 24.1.2.3 self-resetting cut-outs. 

Compliance is checked by subjecting three specimens to the tests according to the following 
general test specification and the additional tests specl^ed for the relevant type. 

If the cut-out in the electronic switch is subjected to a reference, temperature outside the range 
0-*C to 35 *C or 55 'C (according to 7. 1.3.4.2 or 7.1.3.2 and 7.1.3.3), the samples are tested at 
this reference temperature. 

During the test, the other conditions shall be similar to those occurring in the electronic switch. 

During the test, no sustained arcing shall occur. 

After the test, the specimens shall show no damage Impairing their further use or the safety of 
the electronic switch. 

The switching frequency of the cut-out may be increased above the normal switching.frequency 
Inherent to the electronic switch, provided that no greater risk of failure of the cut-out is 
Induced. 

If it is not possible to test the cut-out separately, it will be necessary to submit additional 
specimens of the electronic switch in which the cut-out is used. 



106 



IS/IEC 61058-1 : 2OO0 



24.1.2.1 Non-resettable cut-outs 



Non-resettable cut-outs shall be thermal links in accordance with lEC 60691 or bi-metallic 
single operation devices (SOD) according to /EC 60730-2-9 

Compliance is checked by the tests according to 24.1.2 

After (he test, the supply shall be cut out and the temperature shall neither exceed the 
maxtmurn temperatures specified by the manufacturer or the values in table 13 for abnormal 
conditions 

24.1.2.2 Resettable, non-self-resetting cut-outs 

Resettable, non-self-resetting cut-outs shall be in accordance with lEC 60730-1 and 
appropriate parts 2 

Compliance is checked by (he tests according to 24 1 2 and the following additional tests 

Resettable, non-self-re$etting cut-outs in the load circuit of the electronic switch are tested at 

1. 1 times the rated voltage of the electronic switch and with loads as specified below 

The cut-outs are reset after each operation and thus caused to operate 10 times successively 

- Cut-outs in electronic switches for incandescent lamps are tested in a non-inductive circuit 
and are loaded with the conventional fusing current of the protecting fuse; 

- Cut-outs in electronic switches for speed control circuits are subjected to two series of 10 
operations 

. In the first series, the cut-out under test closes a circuit through which a current of 9 l„ 
(cos (p ■= 0.8 ± 0,05) passes, this current being interrupted by means of an auxiliary 
switch 50 ms to 100 ms after each closure 

. In the second series, the circuit through which a current of 6 In (cos a = 0.6 ± 0.05} 
passes is closed by an auxiliary switch and opened by the cut-out under test 

- Cut-outs for other types of load are tested with the opening and closing current declared by 
the manufacturer 

NOTE 1 The values 6 !„ and 9 /„ are provisional 

NOTE 2 'V is the rated curfent of the electronic switch, If the electronic switch has a rated load instead of a rated 
current, t„ is calculated under Ihe assumption that cos ro of the motor load is 6 

24.1.2.3 Self-resetting cut-outs 

Self-resetting cut-outs shall be in compliance with lEC 60730 

Compliance is checked by the tests according to 24. 1 2 and the following additional tests. 

Self-resetting cut-outs in the load circuit of the electronic switch are tested at 1,1 times ihe 
rated voltage of tho electronic switch and with loads as specified below. 

- cut-outs in electronic switches for incandescent lamps are operated automatically for 200 
cycles in a non-inductive circuit and are loaded with the relevant conventional fusing 
current of the protecting fuse. 

iNOTE Cut-outs in electronic switches for other types of load are tested as declared by the manufacturer 
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24.1.3 Protective devices wliich only decrease the current (for example PTC resistors) 

Protective devices whicti only decrease the current shall be of a thermistor type according to 
annex J in lEC 60730-1 or PTC-S thermistors according to lEC 60738-1. 

Compliance is checked by the tests according to 24.1.2 and the following additional tests. 

For PTC-S thermistors, the power dissipation of which exceeds 15 W far the rated zero-power 
resistance at an ambient temperature of 25 'C, the encapsulation or tubing shall comply with 
the flammability category FV1 or better according to lEC 60707. 

Compliance with the flammability criteria is checked according tb lEC 60707. 

24.1.4 Fusing resistors 

Fusing resistors shall have adequate breai<ing capacity and shall not cause emission of flames 
or burning particles during rupture under fault conditions. 

In case of doUbt. the test Js- r&peated on a new sample of the same resistor. If again the 
resistor interrupts In the same way it is accepted as a fusing resistor for protection against 
the relevant fault condition. 

24.2 Capacitors 

Capacitors 

- which may cause a shock or fire hazard and capacitors for electromagnetic interference, 

- the short-circuiting or disconnection of which would cause an infringement of the require- 
ments under fault conditions with regard to shock or fire h'azard, 

- the short-circuiting of which would cause a "current >0,5 A through the terminals of the 
capacitor 

shall comply with the requirements of lEC 60384-14 and shall be in accordance with table 27. 

The duration of the damp-heat, steady-slate test as specified in 4.12 of lEC 60384-14, shall be 
21 days. 

When determining the current, fuses are to be considered short-circuited. For other protective 
devices, the resistive element is to be replaced by an equivalent impedance. 
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Tabie 27 - Requirements for capacitors 



Application 
0) capacitors 


Types of capacitors 
(according to lEC 60384-14) 


UnSl25V 


^2S\'<U 


,£250 V 


Without 
overcurrent 
protection') 


With overcurrent 
protection') 


Sctwoon live conductor (L or N) and earth (PE) 


Y4 


Y2 


Y2 


Botwoon live conductors (L and N of LI and L2) 








- without Impedance in series 


X2 


X1 


X2 


- with impedance in serses which, by short- 
circuiting of the cDpacitor, limits the current to a 
value 








• of OS A and h'ghor 


X3 


X2 


X3 


• DeSow a S A 


No special 
tc-quirernant 


tJo special 
requirement 


No special 
rnquiremcnt 



'I Fusing fefetstc (bui't-in or external) 



24,3 Resistors 

Resistors, the short-circuiting or mterrupting of whicti v;ou!d, in case of a defect, cause an 

infringement of the requirements with regard to the protection against fire and electric shock, 
shall have an adequately constant value under overload conditions prevailing in the electronic 
swilch 

25 EMC requirements 

Switches for appliances shal! fulfil the requirements for immunity and emission when used in 
accordance wth the manufacturer's specification 

Electronic switches intended to be buiit m or incorporated in an appliance shall comply with the 
requirements for immumty and emission of the end product 

Compliance ts checked with the electronic switch incorporated or integrated in the appliance 

NOTE Electronic switches intended lo bo built m or incorporated in an appliance are only tested if requested by 
the manufacturer 

Electronic cord switches and independently mounted switches shall fulfil the requirerpents for 
immunity and emission when used in accordance with the manufacturer's declaration 

Compliance is checked by 25 1 and 25 2 with the electronic cord sv/itch or independently 
mounted switch tested as a separate device or together with the relevant appliance 
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25.1 Immunity 

Mechanical switches within the scope of this standard are not affected by electrqmagnetic 
disturbances,. and, therefore, no immunity tests are necessary. 

Electronic switches shall be designed so that the switch state (on or off) arid/or setting value is 
protected against electromagnetic interference. 

For the following tests the electronic switch Is mounted as in normal use and is loaded as 
specified in clause 17 so that at the rated voltage the rated load will be obtained. 

Each electronic switch is tested, if applicable, in the following states: 

a) in the ON state, highest setting; 

b) in the ON state, lowest setting; 

c) in the OFF state, highest setting; 

d) in the OFF state, lowest setting. 

25.1.1 Voltage dips and short Interruptions 

The electronic switch shall be tested with the test equipment specified in lEC 61000-4-11 as 
specified in 25. 1 in accordance with table 28 with a sequence of three dips/interruptions with 
intervals of 10 s minimum (between each test event). 

Abrupt changes in supply voltage shall occur at zero crossings. The output impedance of the 
test voltage generator shall be low, even during the transition. 

The change between the test voltage Uj and the changed voltage is abrupt, 

NOTE 100 % Uj is equal to (he rated voltage. 

A test level ofO% corresponds to a total supply voltage interruption. 

Table 28 - Test levels and duration for voltage dips and short Interruptions 



Test level 


Voltage dip/interruptions 


Duration number of cycles 
at rated frequency 


% Uj 


% Ut 


Cycles 





too 


10 


40 


60 


to 


70 


30 


10 



During the test, the electronic switch state and/or setting may alter. 

Occasional flickering of luminaires and irregular running of motors during the test are 
neglected. 

After the test, the electronic switch shall be in the original state and the setting shall be 
unchanged. 
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25.1.2 Withstand to 1,2/50 wave impulses 

NOTE If the electronic switch is intended to b« used with different l<inds of load, the most sovero load(6) should be 
chosen for these tests 

The tests are carried out according to lEC 61000-4-5 with an open-circuit test voltage of 1 AV 
(level 2). 

During the tests, the switch state and/or setting shall not alter. 

Occasional flickering of luminaires and irregular running of motors during the test are 
neglected. 

After the tests the electronic switch shall be m ttie original state and the setting shall be 
unchanged. 

25.1.3 Electrical fast transient test 

The electronic sv/:tch shall be subjected to repetitive fast transients (bursts) on supply and 
control terminals/terminations 

The test is earned out according to lEC 61000-4-4 with the following specification 

The level of the repetitive fast transients consisting of bursts coupled into supply and control 
terminals/terminations of the electronic switch is in accordance with table 29 

Table 29 - Fast transient bursts 



Open circuit output test voltage ±10 % 


Supply termtnalsfterttiinations 


Control lerminalsftermtnations 


1 kV (level 2) 


0.5 kV (ievei 2} 



Both polarities of the test voltage are mandatory 

The duration of the test shall be not less than 1 mm 

During the test, the electronic switch state and/or setting may alter 

Occasional flickering of luminaires and irregular running of motors during the test are 
neglected. 

After the test, the switch shall remain in Its original stale 

NOTE If any change of the setting occurs, it should be possible to restore the sotting by operation of the 
comroi(5) 

25.1.4 Electrostatic discharge test 

The electronic switch mounted as in normal use shall withstand electrostatic contact and air 
discharges. 

The test is carried out according to lEC 61000-4-2 by applying one positive and one negative 
discharge, of both types (at/contact), if necessary, to each of the 10 preselected pointi 
designated by the manufacturer. 
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The following levels apply: 

.- test Voltage of contact discharge: 4 kV; 
- test voltage of air discharge: SftV. 

During the test, the switch state and/or setting may alter. 

Occasional flickering ofluminaires and irregular running of motors during the test are neglected. 

After the test, the electronic switch shall remain iri its original state. 

NOTE 1 If any change of the setting occurs, it should be possible to restore the selling by operation of the 
eonlrol(s). 

NOTE 2 Certain electronic switches (for example, passive infrared switches - "PIR switches") with adjustable time 
delay devices should be adjusted in such a way that the delay time is higher than the testing time, 

NOTE 3 Measured values within the test limits are acceptable for the results until the situation on uncertainty 
measurements has been clarified. 

25.1.5 Radiated electromagnetic field test 

The electronic switch subjected to electromagnetic fields such as those generated by portable 
radio transceivers or any other device that will generate continuous wave radiated electro- 
magnetic energy shall be tested as follows. 

The test is carried out according to lEC 61000-4-3, applying a field strength of 3 V/m. 

NOTE If is under consideration to replace the tests according to lEC 61000-4-3 by tests according to lEC 61000-4-6. 

After the test, the electronic switch shall be in the original state and' the setting shall be 
unchanged. 

During the test, the electronic switch state and/or- setting may alter: other cfTanges are not 
acceptable. 

Occasional flickering of luminaires and irregular running of motors during the test are 
neglected. 

25.2 Emission 

For mechanical switching devices within the scope of this standard electromagnetic 
disturbances may only be generated during switching operations. Since this is not continuous,' 
no emission tests are necessary. 

25,2.1 Low-frequency emission 

Electronic switches Intended to be connected to the public low-voltage supply systems shall be 
so designed thai they do not cause excessive disturbances In this network. 

Compliance is checked by carrying out tests according to lEC 61000-3-2 and lEC 61000-3-3 or 
lEC 61000-3-5. 

Requirements are deemed to be met if the electronic switch complies with the criterias 
specified in these standards, except that for harmonics of order 11, an overview of the 
spectrum is taken. 
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!f this overview shows an envelope of the spectrum with a monotonal decrease according 
to the ir}creasing order of harmonics, mBasurements can be restricted to harmonics up to 
order 11. 

25.2.2 Radio-frequency emission 

Electronic switches shall be so designed that they do not cause excessive radio interference 

Compliance tests are under consideration. 
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1 a - Terminals without pressure plates 



r\rj 



i 



m^ 



V/.^ 







^S 



'S^-^ 



Part of accessory with 
cavity for lenminal 



lb - Examples of pillar terminals 



D conductor space (not specified) 

g distance between clamping screw and end-stop (not specified) 



Figure 1 -> Examples of pillar terminals 
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optional 



P^. 



r -ti 




sD*- 



Ud( 



<^ 



Optional 










^.,_z?rv.^/"p''°^°' 



^-•D*" 




23 - Scfew temmals 




>■■ Optiona! 

ncc6 







Hl-D ^ 






A fucd par! 

a vvasner o' clamping plate 

C an!i-sptead ds.'&o 



2b - Stud tefminals 



conductof apace (not spociliod) 
F itun 



Figure 2 - Examples of screv; terminals and stud terminals 
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fTtrAprlTi 



^ 



.^ 14^ . 




A saddle 

B cable tug or bar 

C stud 

D conductor space (not specified) 



Figure 3 - Examples of saddle terminals 





A locking means 

B cable lug or bar 

E fixed part 

F stud 



Figure 4 - Examples of lug terminals 
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A fixed part 

D conductor space (not specified) 

The bottom of the conductor space shall be slightly rounded m order to obtain a reliabfe connection. 

Figure 5 - Examples of mantle terminals 
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Figure 63 - Screwless terminal witii Indirect pressure clamping 
means and loosening witli an actuating element 




Figure 6b -^ Screwless terminal vintii direct pressure clamping 
means and loosening with a fool 




Figure 6c - Screwless terminal witli direct pressure clamping 
means and loosening with an actuating element 



A 


conductor 


F 


tool (screwdriver) 


B 


current-carrying pari 


G 


pressure-spring 


C 


clamping spring 


H 


actuating element 





conductor opening 


1 


part of tha switcfi 


E 


tool opening 







Figure S - Examples of screwless terminals 
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a" 



f 



^ 



t 




L 



10* to SO- 




*) 



a 



-J 




ViewX 



Dimensions of labs*' 

















D/mensiarrjs m milltrnettes 


Nominal 
slje 


(Man- 
datary) 

Max 


(Man- 
date ryj 


daioiy) 


C 

tMan- 

datoryj 

♦0,1 

-0,1 


(Optional] 
Mav 


r 
(OptjonaiJ 

Max 


a 

[Msn- 
datoryj 

Miri 


H2 
(Man- 
datory) 

Min 


(Opbonal^ 
Diameter 

Max 


2,S> 0,5 
2,8x0,6 
4,S)<0,5U 
4,8x0,8 
6,3^ 0,8 
9,5 X 1,2 


0,7 
0,7 
1,2 
1 2 
1.3 
1.3 


7,0 
7.0 

e.2 

6.2 

7,6 

12,0 


0,5 
0,8 
0,5 
0,8 
0,8 
1,2 


2,8 
2,E 
4,7 
4,7 
6,3 
9,5 


2,5 
2,5 
4.2 
4,2 
5,7 
6,5 


1,5 
1,5 
1.6 
1 6 
2.0 
2,0 


1,2 
1,2 
1,2 
1 2 
1,2 
1,2 


1.6 

1,8 
3,0 
3.0 
4.0 
6,2 


0,6 
0,6 
1.0 
1.0 
1,3 
1,8 


*l Nominal suo 4,8 x 0,5 ts not rocomn-ended (or new design 

'> Dimensions "B3" and "H," not specified 

3t View "X" shows examples a) to c) of different possible methods 0! fixation 

^( The end of Ifie tab is shaped to facilitate the application of the female connectof 

Si Tabs manufactured according to the dimensions of figure 7 will be compatible with female connectors 
manufactured according to lEC 60760. For push-on and pull-off forces, refer lo annox H 



Figure 7 - Tabs of flat quick-connect terminations 
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Dimensions of female connectors 

Dimensions in miiSimstres 



Connector for 
tab size 


Max. 


Li 

lUlax. 


1-2, 

Max. 


2,3 X O.S 


3.8 


2,3 


0,5 


2,3x0,8 


3.8 


2,3 


O.S 


4.8x0.5 1) 


6,0 


2.9 


0.5 


4.8 jc 0.8 


6,0 


2.9 


0.5 


6.3x0,8 


7.8 


3,5 


0,5 


9.3x1.2 


11,1 


4,0 


0,5 


') Nominal size A 
for now design. 


8 X O.S is 


not recommGndsd 



Figure 8 - Female (test) connector of flat quick-connect termination 
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where E is the rated voltage and / is the rated resistive current or the rated current 
of the lamp: 

where X is the ratio between the peak surge current and the rated resistive current, or 
the ratio of the peak inrush current of the cold lamp and tho rated cumnt of the lamp, 



R2.P, X 1,41't / (X- 1) 

Ra = (SOO/X) a R, 

C X R2 •= 2 500 ps 

D silicon rectifier-bridge 

S specimeri 

The c'sfcuit olernentE and tho source impedance are chosen so as to ensure a 10 "it accuracy of the surge current 
(he peak inrush current of the cold tamp, the rated resistive current, or the rated current of tho lamp. 

Figure 9a - Circuit for capacitlvc load test and simulated 
tungsten filament lamp load test for a.c. circuits 




" — !:*?rir'^ 



R -Ell where E is the rated voltage and I is (he rated resistive current or the fated current 

of the lamp; 

R- = R.I {i< - 1) where X is the ratio between the peak surge current and the rated resistive current, of 

the rairo of the peak inrush current of the cold lamp and the rated current ot the lamp, 

R3 = (800/X) X R^ 

C X Rj = 2 500 jis 

S specimen 

The circuit elements and the source impedance afe chosen so as to ensure a 10 % accuracy of tho surge current, 
the peak Inrush current of the cold lamp, the rated resistive current, or the fated current of tho lamp 

Figure 9b - Circuit for capacttive load test and simuiated lamp load test for d.c. circuits 
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Rated current {r.m.s.) 



1 



■txfxn-/\-/\r. 



Peak value 



7 



200 



*(ms) ■ 



List of values 
R, = 25 n ' 
Rj = 3,93 n 
R3 = 2 000 Q 
C =636|iF 



Figure 10 - Values of the capacitive load test circuit for test 
of switches rated 10/100 A 250 V~ 
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10 



.'^ 



.® 



1SS 



175 



_©. 



10 



3:, 




A mterchangoablG steel plate with a thickness of 1 ,5 mm 

B aSumlniiJm plate wdh a thickness of S mm 

C sheet of piywood v/lth a thickness of 6 mm 

D mountinfi-support of oteel with 3 mass of 10 kg ± 1 kg 

t: cut-out in She steel plate for (he specimen 



Dimerisions in millimetres 



Figure 11 - Mounting device for the Impact lest 
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Spherical 



Figure 12- Ball pressure apparatus 





U 20— 

S 


— 


4, 


-i5_ar 




1 


f 
S 










"^ i 


. 


-■_ 




-U 2 




- 


' 












« I 


"1 






o 




I 


IT 

a 



I 



Dimensions in mitllmetres 



Figure 13 -Test pin 
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Lead 



Electric 
losses 



TernpBiature 




a.-. 



Time 



N Operation at constant load 

Gpij, Maximum temperature attained 

Figure 14 -Continuous duty- Duty type S1 (see 7 1 16,1) 
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Load 



Electric 
losses 



Temperature 





N 



Operation at constant load 
Maximum temperature attained 



Time 



Figure 15 -Short-ttme duty- Duty type SZ (see 7.1,16.2) 
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Load 



Gledrtc 
tosses 



Temperature 




W Operation at constant load 

R At rest and de-energizod 

QrnaK Wajiimum temperature attained 



Figure 16 - tntermittent periodic duty- Duty-type S3 (see 7 116 3) 



\--'r 






A Auxiliary switch for causing the short circuit 

L Limitins device for the let-through /^f 

S Specimen 

Z, Impedance for adjusting the prospective short-circuit current (nori-inductivo) 

2; Impedance for adjusting the load (non. Inductive) 

Figure 17 - Diagram for short-circuit test 



127 



IS/IEC 61058-1 : 2000 




A Auxiliary switch to set switch load 
R ' Resistive load to attain current 
S Test specimen 



Figure 18 - Diagram for heating test 

li lA I A 

-oja 1 I o|o 1 — — oJ_o — 

I i 




A Auxiliary switcli to set switcli load 

Ai Auxiliary switch to attain "brealc" current 

S Test specimen 

Zf Resistive load to attain 'breai<* current 

Z; Load for "make* current 

The "mal<e* test ioad is set by closing the auxiliary svm'tches A and Ai and adjusting Zj. 

The 'brealc" lest load is set by closing the auxiliary switch A and adjusting Zf with the auxiliary switch A| open* 
circuited. 

Throughout the electrical endurance test, the auxiliary switch A is open-circuited. 

A^ is initially dosed and is open-circuited time-deEayed after the test specimen closes, to reduce the "make" lost 
load to the break ioad. After the test, the specimen S switches off, and the auxiliary switch A| is closed before the 
next operation of the test specimen. 

For the test of electrical contacts, the delay time shall be SO ms to 100 ms. For the test of electronic switches, 
whore the phase angle of the switched load voltage varies with the movement of the actuating member, the delay 
time is chosen in such a way that, depending on the operating speed of the actuating mochanism of the test 
equipment, A^ is open-circuited at maximum phase angle. 

NOTE Some simulated loads, for example 12(2} A, will require auxiliary additional switches in order to set the 
correct break load. 

Figure 19 - Diagram for endurance test 
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Annex A 

(normative) 

Measurement of clearances and creepage distances 

The width X specified in examples 1 to 11 apply to all examples as a function of the pollution 
degree as follows. 

Width X 
Pollution degree Minimum values 

1 0,25 mm 

2 1,0mm 

3 1,5 mm 

If the associated clearance is less than 3 mm, the minimum width X may be reduced to one- 
third of this clearance 

The methods of measuring creepage distances and clearances are indicated in the following 
examples 1 to 11. These cases do not differentiate between gaps and grooves or between 
types of insulation 

The following assumptions are made' 

- any recess is assumed to be bridged with an insulating Imk having a length equal to the 
specified width X and being placed in the most unfavourable position (see example 3), 

- where the distance across a groove is equal to or larger than the specified width X, the 
creepage distance is measured along the contours of the groove (see example 2); 

- creepage distances and clearances measured between parts which can assume different 
positions in relation to each other, are measured when these parts are in their most 
unfavourable position 

Explanation for examples 1 to 1 1 

clearance 

___^_ creepage distance 
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<Xmm 




Example 1 

Condition: Path under consideration includes a-parallel- or converging-sided groove of any 
deptii with a widtii less than "X" mm. 

Rule; Creepage distance and clearance are measured directly across the groove as 

shovi/n. 



SXmm 




Example 2 

Condition: Path under consideration includes a parallel-sided groove of any depth and vi/ith a 
width equal to or more than "X' mm. 

Rule: Clearance is the "line-of-sight" distance. Creepage path follows the contour of the 

groove. 




Example 3 

Condition: Path under consideration includes a V-shaped groove with a width greater than 
"X" mm. 

Rule: Clearance is the "line-of-sight" distance. Creepage path follows the contour of the 

groove but "short-circuits" the bottom of the groove by an "X" mm link. 
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Example 4 

Condition, Path under consideration includes a rib, 

Rule: Clearance is the shortest direct air path over the top of the rib Creepage patti 

follows the contour of the rib. 



<Xmm 




Example 5 

Condition: Path under consideration includes an uncemented joint with grooves less than 
"X' mm wide on each side 



Rule; 



Creepage and clearance path is the "line-of-sight" distance shown. 



t Xmm 



S Xmm 




Example 6 

Condition" Path under consideration includes an uncemented joint with grooves equal to or 
more than "X" mm wide on each side. 

Rule: Clearance is the "hne-of-sight" distance. Creepage path follows the contour of the 

grooves. 
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SXmm 



<Xmrri 




Example/ 

Condition: Path under consideration includes an, uncemented joint with a groove on one side 
less than "X" mm wide and the groove on the other side equal to or more than 
"X" mm wide. 



Rule: 



Clearance and creepage paths are as shown. 




Example 8 

Condition: Creepage distance through an uncemented joint is less than creepage distance 
over a barrier. 



Rule: 



Clearance is the shortest direct air path over the top of the barrier. 



aXmm 




Example 9 
Gap between head of screw and wall of recess wide enough to be taken into account. 
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Example 10 
Oap oeivvtjefi head of screw ancf vvafi of recess too narrow to be taken into account. 
Measurement of creepage distance is from screw to wa.'l when the distance is equal to "X" mr 







Example li 



C floating part 

Clearance is the distance d\ * dj 

Creopage distance is also di h cJj 
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Annex B 

(informative) 

Diagram for the dimensioning of clearances and creepage distances 
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NOTE Includes ail circuits significantly atfeclad by external transient overvoltages. 
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Annex D 
(normative) 

Proof tracking test 

The proof tracking test (PTI) ts carried out in accordance witti lEC 60112. 

For the purpose of this standard, the following applies: 

a) In clause 3, test specimen, the last sentence of the first paragraph does not apply. 
Moreover, notes 2 and, 3 also apply to (he proof tracking test of 6,3. 

NOTE If ths surface 15 mm x 15 mm cannot be obtained, because of the small dimensions^ of the switches, 
special specimens made with the same manufacturing procedure may be used. , 

b) The test solution "A" described in 5.4 shall be used. 

c) If the test is carried out with electrodes of materials other than platinum, this shall be 
reported. 

d) The tolerance on the interval between drops shall be ±1 s. 

e) In clause 6, procedure, the voltage referred to in S. i is set to the value as determined from 
20.2 of this standard dependent on the material group taken from table 23 or table 24 of 
this standard for the measured creapage distance considering the declared pollution degree 
and the voltage (rated voltage) expected to occur in normal use. Moreover, 6.2 does not 
apply and the proof tracking test of 6.3 shall be performed on five specimens. 
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Annex E 

(normative) 

Bail-pressure test 

E.I Ball-pressure test 1 

E,1.1 Test specimen 

The surface of the pari to be tested is placed in the horizor^tal position. The thickness of the 
specimerj shall not be less than 2,5 mm: if necessary, two or more layers of the part subjected 
to the test shall be used. 

E.1.2 Preconditioning 

The parts to be tested are stored for 24 h in an atmosphere having a temperature between 
15 'C and 35 'C and a relative humidity between 45 % and 75 %, before starting the test. 

E.1.3 Test apparatus 

The test apparatus is shown in figure 12. 

E.I. 4 Test procedure 

The ball Is applied to the surface of the part to be tested placed in a horizontal position. 

The specimen is supported on a 3 mm thicl< steel plate. 

A steel ball of 5 mm diameter is pressed against the surface of the specimen by a force of 20 N. 

The test is made in a heating cabinet at a temperature of 20 'C ± 2 'C plus the value of 
the maximum temperature measured during the heating tests of 16.3. or as declared, or at 
75 'C ± 2 *C, whichever Is the highest 

The support and the ball shall be at the prescribed test temperature before the test is started. 

After 1 h, the ball is removed from the specimen which is then cooled down to approximately 
room temperature by immersion for 10 s in cold water 

E.1.5 Observations and measurements 

The diameter of the impression caused by the ball is measured and shall not exceed 2 mm. 
NOTE The (est is not made on parts of ceramic fnalerial. 

E.2 Ball-pressure test 2 

This test is equal to ball-pressure test 1 with the exception that the temperature of the heating 
cabinet shall be Tb ± 2 'C, where Tb is equal to T ■*■ 20 'C with a minimum value of 125 *C or 
20 *C in excess of the maximum temperature recorded dunng the heating test of 16.3 If this 
would lead to a higher temperature. 
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Annex F 

(mforrtiative) 

Switch appiicatton guide 

F.I In actual applications switches control many different types of circuits throughout a broad 
range of currents. It is not economically feasible to test every switch on every application load. 
For the purpose of testing for certification, standard test circuit conditions have been 
established which are representative of typical circuits in the application. Th'e electrical ratings 
of the switch are then verified using the standard circuit conditions. The following guidelines 
may be used for determining whether a particular switch rating is suitable for controlling the 
circuit In the actual appticatiort. 

P.1.1 Resistive load current ratings 

The resistive load current rating is established using a substantially resistive load with a power 
factor not less than 0,95. 

F.1.1.1 Switches with resistive load rating may be used to control a motor load provided 

- the power factor is not less than 0,8 and the motor load current does not exceed 60 % of 
the resistive load current rating of the switch and the inrush current value does not 'exceed 
the resistive load value, or 

- the power factor is not less than 0,6 and the motor load current does not exceed 16 % of 
the resistive load current rating of the switch. 

F.1.1.2 Switches with resistive load rating may be used to control a tungsten filament lamp 
load, provided the steady-state current of the tungsten filament lamp load does not exceed 
10 % of the resistive load current rating of the switch, 

F.1.2 Resistive and/or motor load current ratings 

The motor load current rating is established using a load with a power factor of 0.6 for making 
the circuit and a power factor of 0,95 for breaking the circuit. 

F.I. 2.1 Switches havipg both- resistive and motor load ratings are not suitable for switching a 
combined load of the full resistive load plus the full motor load. Such switches can be used for 
switching a combined resistive load plus a motor load, providing the vector sum of the resistive 
current and six times the steady-state motor current does not exceed either the resistive cui*- 
rent rating or six times the motor current rating, whichever is greater, and depending upon tlie 
power factor of the combined load. The vector sum of the resistive current and the steady-state 
current of the motor shall not exceed the resistive current rating^ 

NOTE An example is a switch in wliich.tlia same set of contacts ts used to control a circuit in a fan heater which 
incorporates Ijoth a heating element and a motor. 

F.1.2.2 Switches having both resistive and motor load ratings may be used for tungsten 
filament lamp loads, provided that the steady-state lamp load current does not exceed either 
10 % of the resistive current rating or 60 % of the motor current rating, whichever is greater. 
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Annex G 

(informative) 

Schematic diagram of families of terminals 



Terminals for 
copper conductors 



Terminals for unprepared 

conductors and not 
requiring the use of any 

special-purpose tool 



Temi ina Is for prepared 
conductors or requiring 
the use of any special- 
purpose tool 



Common requirements 



Screw-type 



Screwless 



Insulation piercing 
(under consideration) 



Additional requirements for 

terminals for supply 

connection and connection 

of external cords 



Common requirements 



Screw-type 



Screwless 



insulation piercing 
(under consideration) 



Flat quick-connect 



Soldered 



Otiier types 

(under consideration) 

Examples 

-welded 

-crimped 

-quick-connect 
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Annex H 

(informative) 

Flat quick-connect terminations, method for 
selection of female connectors 



For the purpose of testing switches with tabs 
according to lEC 60760 shall be used. 



approved female ccnnectors with dimensions 



in case of doubt, female connectors according to figure 8 are submitted to the following tests, tf 
the tests are withstood, new specimens of the same production lot are used for the purpose of 
testing switches. 

Six specimens of the female connectors are fitted with conductors of the medium cross- 
sectional area specified in table ^. For each female connector an unused tab is inserted and 
then withdrawn. The same tab is inserted and withdrawn five times more. The insertion force 
and the withdrawal force are applied axially and without jerks, they are measured for each 
insertion and each withdrawal, 

Ttie insertion and Vv-ithdrawal forces shall be within the limits according to table H.l 

Table H.1 - Insertion and withdrawal forces for fiat tjuick-connect terminations 



Tab size 

mm 


First 
insertion 


First withdrawal 


Sixth withdrawal 


Maximum 

individual 

force 

N 


Maximum 
force 

N 


Minimum force 


Minimum force 


Average 

N 


Individual 

N 


Average 

N 


Individual 


Unpiatod brass tab and 
unplalod brass female 
connector 

2.8 

4.6 
6,3 
9,5 


53 

67 

80 

100 


44 
S9 
80 
80 


13 

22 
27 
30 


9 

13 

18 
20 


9 
13 

22 
30 


5 
9 
18 
20 


Unplated brass tab and 
isn pfoted female 
connoclof 

2,8 
-1,6 
6,3 
9,5 


53 

67 

76 

100 


44 
89 
7S 
BO 


13 
22 
22 
40 


9 

13 
13 
23 


9 

13 
IS 
40 


5 
9 

13 
23 
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Annex J 
(informative) 

Selection and sequence of tests of clause 21 



Accessible parts 
21.1.1 




Other parts 
21.1.4 










Ball-pressure test 1 

Annex E 




























650 "C 
Glow-wire test 

Annex C 





Level 1 

650 'C 

Glow-wire test 

Annex C 



Parts (n contact or 
supporting current- 
carrying parts 

21.1.2 



Batt-pressure test 2 

Annex E 



650 'C 
Glow-wire test 

Annexe 



Level 2 
750 'C 

Glow-wire test 

Annex C 



Parts In contact with 
etectfical connections 

21.1.3 



Sall-pressura test 2 
Annex E 



Select declared level 
for glov^wire test 



Level 3 
8S0*C 

Glow-wire test 

Annex C 



142 



IS/IEC 61058-1 : 2000 



Annex K 

(normative) 

Relation between rated impulse withstand voltage, 
rated voltage and overvoltage category 



Table K.1 - Rated impulse withstand voltage for switches energized 
directly from the low voltage mains 



Nominal voltage of the supply system based on 
lEC 60038M 



Three-phase 



Single-phase 



230/400. 277M80 



120-240 



Voltage line lo neutral 

derived from nominal 

Voltages a.c. or d.c. up to 

Including 



SO 
100 

150 
300 



Rated Impulse withstand 
voltage'! => 



kV 



Overvoltgge category 



I 

0,33 
0,5 
0,5 
1,3 



II 

0,5 
08 



m 

0,8 
1 5 



2,5_J__4,0 i 



NOTE 1 For more aetailed information, see lEC 60664-1 For example, (or the overvoltage category, see 2 2 2 11 

NOTE 2 In general, switches for appliances aro considccd to fall within overvoliage category II Overvoltage 
category I is applicable if soec^al precautions against !rans>ent svervoltage are built into (he appliance 

11 The / mark indicates a foar-wire Ihree-phase distribulion system The lov/c; value is (ho voltage line-te-ncutra! 
while the higher value is the voltage !ine-to-lino 

Ji Switches Willi these rated impulse withstand voltages can be used in instahations m accordance with 
lEC 60364-4-443 

'. For switches capable ol generating an overvoltaeo at the switch terminals, the rated impulse withstand voltage 
implies that the switch shall not generate overvoltage in excess of this value when used m accofdance with the 
relevant appliance standard and instructions of the manufacturer. 
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Annex C 

(normative) 

Glow-wire test 

The glow-wire test is made m accordance with lEC 60695-2-1. 

For the purpose of this standard, the follovJng applies 

a) In clause 4 description attest apparatus, the first paragraph on page 1 1 is replaced by 

"In cases ivhere burning or glowing particles might fall from the test specimen onto sn 
eyternal surface underneath, the test is carried out with a piece of white pine-wood board 
appioximately 10 mm thick and covered with a single layer of tissue paper, positioned at a 
distance of 200 mm ± 5 mm below the place where the tip of the glow-wire is applied to the 
specimen When the specimen is a complete switch, the svjiich itself, in its normal position 
of use. IS placed on. vt mounl&d above, the pins-wood board covered with a single Isyer of 
tissue paper Before starting the test, the board is conditioned as described in clause 7 for 
the specimen " 

b) In clause 5, seventies, the duration of application of the tip of the glow-wne to the spocimen 
IS 30 s ± 1 s 

c) In clause 10 observations and measurements, items b) and c) shall be recorded and 

repotted 

In cases where it is neither practical nor possible to carry out the test on a complete switch due 
to metallic parts preventing full penetration of the glow-wire, the test is carried out after having 
removed the metal parts preventing the full penetration of the glow-wire 

When the sv/itch ;s either too small or of an inconvenient shape to carry out the test, the test is 
earned out using a specimen of the material from which the component is manufactured The 
specimen snail be of the smallest size possible, resem,bling the original in size and thickness 
and, in any case, shall be not greater than 25 mm in diameter and 3 mm thick 

The test is not earned out an parts that are too small to contribute appreciably to a *ire hazard 
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Annsx M 
(normative) 

Impulse voltage test 



The purpose of this test is to verify that clearances will withstand specified transient 
overvoliage. The impulse withstand voltage test is carried out with a voltage having a 1.2/50 us 
wave form as specified in iEC 60060-1 and Is intended to simulate overvoltage of atmospheric 
origin !t also covers overvoltages due to switching of low-voltage equipment, 

The test shall be conducted for a nntnirnum of three impulses of each polarity with an interval of 
at least 1 s between pulses, 

NOTE The output impedance of ttie impulso generator should not be higher than 50O U, When testing specimens 
incorporating components across the test circuit, a much lower output impedance may be used. 

When surge suppression is provided inside the specimen, the impulse shall have the following 
characteristics, 

the waveform 1,2/50 jis for the no-.'oad voltage with amp.'itudes equai to the values in 
table M 1, 

~ the waveform 8/20 |is for an appropriate surge current. 

NOTE The voltage waveform of the test voStage source is applicable whether or not the specimen is equipped v/ith 
surge suppression If the specimen is provided with surge suppression, the impulse voltage wave may be chopped 
but the specimen should be In a condition to operate normally again after the test. 

if (he specimen is. tiof ptovided with surge suppression and it withstands the impulse voltsga, the wavefor,— will not 
bo noticeably distorted 

Table M,1 - Test voltages for verifying clearances at sea-level 



Rated impulse withstand voitage 



Impulse test voltage at sea-levei 


kV 


0.33 


0,35 


0.5 


0,55 


0.8 


0,91 


1,5 


i.rs 


2,5 


2,95 \ 


4,0 


4,8 i 


e,o 


7,3 1 


NOTE 1 When testing cleatances, associated solid insuiation will be subjected to the test voltage. As the impulse ; 
lest voltage of table M.1 is increased wiSh respect to the rated impulse withstand voltage, solid insulation will have ' 
to be designed accordingly This resutts in an increased impulse withstand capability of the solid insulation. 


NOTE 2 The test may be made with the pressure adjusted to the value corresponding to the altitude of 2 000 m 
(60 kPa) and 20 "C with the test voltage corresponding to the rated Impulse withstand voltage. In this case, soiid 
insulation will not be subjected to the same withstand requirements as when testing at sea-level. 


NOTE 3 Explanations concerning the Influencing factors (air pressure, altitude, temperature, humidity) with respect 
to dielectric strength of clearances are given in 4,1 1 2 1.2 of iEC 60564-1, 
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Annex N 

(normative) 

Altitude correction factors 



As the dimensfons given in table 22 are valid for altitudes up to and tncluding 2 000 m above 
sea-level, clearances for altitudes above 2 000 m shall be multiplied by the altitude correction 
factor specified as follows. 

Table N.I - Altitude correction factors 



Altitude 
m 


Normal barometric pressure 
kPa 


Multiplication factor 
for clearances 


2 000 


80.0 


1.00 


3 000 


70.0 


1.14 


4 000 


62,0 


1,29 


5 000 


54,0 


1.48 


6 000 


47.0 


1.70 


7 000 


41,0 


1.9S 


8 000 


35,5 


2,25 


9 000 


30,5 


2.62 


10 000 


26.5 


3.02 


15 000 


12,0 


6,67 


20 000 


5,5 


14,50 
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F.1.2.3 Switches with motor current ratings only may either be classified 

- according to 7.1 2 2 by declaring the resistive load to be equal to the motor load, or 

- according to 7 1 2,5 for a declared specific load. 

F,1.3 Combination capacitive and resistive load ratings 

NOTE An example is a circuit in a radio-rocoiving apparatus for sound anrf Seleviston. 
F.1.4 Declared specific load ratings 

NOTE 1 Examples are fluorescent lamp loads and Inductive loads v/ith a power factor less than 0,6. 

NOTE 2 Switches submitted in an appliarce may be tested using the circuit in tlie appliance and classified 
according to 7 1 2 5 as a declared specrfic load. 

F.1.5 Current ratings not exceeding 20 mA 

MOTE Examples are switches v/hich control discharge lamp indicators and other signa' lamps. 
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Annex P 

(normative) 

Types of coatings for rigid printed board assemblies 



Type A coating: Provides only protection against pollution by improving the environment for 
spacings betvi'een printed wiring conductors under the coating to pollution degree 1. The 
clearance and creepage distance requirements of 20 1 and 20.2 apply to the rigid printed board 
assembly under the coating 

Type B coating: Provides protection against pollution and insulation by enclosing the 
conductors in solid insusation so that the ciearance and creepage distance requirements of 
20 1 and 20.2 are not applicable between conductors under the coating 

NOTE 1 Coating can be effectrve between two conducting ports if it covers either ono or both conductive parts 
togotlier with at least SO % of tfie creepage distance between tfiem As a result, some coaled rigid printed board 
assemblies can be used with higher i/oltage or reduced cfearances and creepage distances between conductive 
parts compared to the same rigid printed board assembly when uncoatod 

NOTF ? Clearance and creepage distance fequiremonts according to 20 1 and 20.2 apply to all uncoated parts of 
the ngjd oiinled board assemtily and between conductivn part's over thp coafng 
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Annex R 

(normative) 

Routine tests 



R.I Introduction 

Normative routine tests are prescribed in those situations where detection on a 100 % basis is 
considered to be essentia! for safety 

R.2 General considerations 

in cases where the switch does not pass the relevant tests, corrective actions shaii be made. 

R.3 Routine tests to be conducted m the situation of reduced clearances 

Clearances for basic or functional insuiation which are less than the values given in table 22 
shall be confirmed by routine test, using the test of annex M 

R.4 Routine tests to be conducted on cord switches and independently 
^ mounted switches 

The following tests shall be conducted on cord switches (lEC 61058-2-1) and independently 
mounted switches (lEC 61058-2-4) 

- earthing continuity is tested according to 10,4 but with a test current not less than 10 A The 
tesl is conducted for the duration needed for the measurement to be made; 

- for non-rewirable switches with moulded-on flexible cables a dielectric strength test 
according to clause 15, without humidity treatment This test is applied between accessible 
meta! parts of the sv/itch and live parts of the switch The test is conducted for 1 s at the 
value specified in table 12 
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Annex S 

(informative) 

Sampling tests 



5.1 Introduction 

Annex S is provided for guidance as a means to confirm tliat products manufactured after type 
testing to this standard continue to perform in tiie declared manner. Test plans otiier tlian as 
described in this annex may be used if determined to satisfy the same purpose. 

5.2 General considerations 

Tests specified in this annex may be considered as part of a product examination test plan. 
The product examination is applied during ongoing production of the switch. 

In ca^es where the switch does not pass the relevant tests, corrective action should be taken. 

Tests according to S.3 are conducted on samples taken randomly from the production line, in 
accordance with written procedures. The need, nature and frequency of the tests and the 
sampling rates used for these tests may be influenced by: 

- ' the construction of the product; 

- thequality control system used, and, 

- the quantity of products manufactured. 

Tests may be carried out with different test methods than those applied in conjunction with the 
type tests if the alternate test methods can be shown to be equivalent. 

The quality control system used should include the elements of an ISO 9000 quality control 
system which apply to manufacturing and production systems. The requirements of the quality 
control system may be met by other means, 

5.3 Tests 

S.3.1 The following tests apply as part of a sampling plan on all production, independently of 
switch types or switch groupings. 

- Check of content of marking according to clause 8, and durability of marking according to 
8.9. 

NOTE The test may be omitted when ongoing conformity is found (e.g., by use of mouiding, ctcliing or similar 
processes). 

- Dielectric strength test according to clause 15 without humidity treatment. 
NOTE The test may be omitted when ongoing conformity is found (e.g. by design), 
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5.3.2 Within a time period specified in written procedures, the following tests should be 
conducted in the order given: 

- dielectric strength test according to clause 15; 

- heating test on contacts and terminals according to 16.2, 

- endurance test according to clause 17. 

The tests should be conducted on individual switch types, which may be selected from switch 
families, according to annex T The number of test samples is according to table 1 of this 
standard They may be grouped into switch families according to annex T, and the tests may 
then be carried out with samples selected according to annex T. Arfnex T gives an example 
system for grouping switch types into switch families for this purpose Other grouping systems 
may also be appropriate for this purpose. 

5.3.3 Within a time period specified in written procedures, glow wire tests and ball pressure 
tests according to clause 21, and proof trac!<ing tests according to annex D, should be 
conducted on samples of material representing the different switch constructions and materials 
in production. However, these tests do not apply if it is otherwise verified that the same raw 
materials, moulds and processes are used as for the type test. This may be accomplished as 
part of a moulder's verification program These tests may be part of incoming inspection rather 
than as part of production testing 



151 



IS/IBC 61058-1 : 2000 



Annex T 

(informative) 

Switch families 



T.l Introduction 

Annex T gives an example system for grouping switch types into switch families, as relates to 
tests specified in S.3.2. Other grouping systems may be appropriate for this purpose. As used 
in this annex, a "switch family" refers to a single grouping of different switch types that are 
representative of one another in construction and performance. 

T.2 General 

Switch types may be grouped into switch families in such a way that the most severe case for 
the switcii family can be represented by the tests each time the tests are conducted. 

Alternatively, when switch families include switch types vnXh different ratings^ the switches 
should be selected for test in proportion to production volume, and, the severest rating of the 
selected switch type should be tested each time. 

A switch family may include the following variations: 

- different electrical ratings for switches that employ 

• the same basic contact construction, except for the diameter, thickness or material of 
the contacts; 

• the same configuration of internal contacts, base and actuator; and 
» the same number of poles; 

- different external parts such as terminals and actuating members; 

- one-way, two-way, and multiway types; 

~ normally open and normally closed biased types of switches; 

- different contact constructions under the following conditions: switches v/ith the same or 
with different electrical ratings that employ the same basic contact construction, except for 
the diameter, thickness, or material of the contacts, may be included in the same switch 
family, provided the switches have the same configuration of internal contacts, base and 
actuator, and the same number of poles; 

- single-pole, double-pole, and multiple-pole types when the electrical rating is the same and 
there is a similar configuration of internal contacts, base and actuator; 

- different combinations of electrical rating, temperature and number of operating cycles 
within identical constructions. 
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T.3 Guidelines for selection of switches in switch families for testing 

T.3.1 One-way / two-way or b'ased switches in same switch family selection should be made 
on an as-avajlable basis 

T.3.2 Different number of poles in same switch family, selection should be rotated in 
propordon to production volume 

T.3. 3 Different operating cycle ratings for the same electrical rating within identicai cons- 
tructions and different combinations of electrical, temperature and operating cycle ratings' 
rotate se'ection m proportion to relative production volume of each type 




T.3 5 Different cc-itacts 3r;d d;ffere.it ratings 'n sa.iie switch family selection of switch types 
for test sf'ould be rotated based or, production volume of each contact type used. The 
endurance test shoold be conducted at the maximum voit-ampere rating at the highest 
appl cable voltage applicabie 'o the selected contact each time. The heating test should be 
condLiCted at the highest applicable current lating applicable to the selected contact type each 
t'me 

T,3,6 Co-ordinated e.eotr'cal ratings (i e , same voit-ampere ratings with different voltage and 
ampere ratings} sn same switch family selection should be rotated on the bas'S of production 
volume^ considering maximum ratings m the switch family as specified in T 3 4 
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19.2.8 Screws and nuts for clamping the conductors shail have a metric iSO thread or a 
thread comparable in pitch and mechanical strength. 

Compliance is checked by inspection and by the tests of 19.2. 

Provisionally, SI, BA and UN threads are considered to be comparable in pitch and mechanical 
strength to metric ISO thread. 

19.3 Current-carrying parts 

Current-carrying parts and parts in an earthing path shall be of a metal having, under 
conditions occurring in the switch, adequate mechanical strength and resistance to corrosion 

Springs, resilient parts, clamping screws and the like of terminals are not considered as parts 
mainly intended for carrying current 

Examples of metals resistant to corrosion when used within the permissible temperature range 

and under normal conditions of chemical pollution, are 

- copper; 

- an alloy containing at least 58 % copper for parts that are worked cold or at least 50 % 
copper for other parts; 

- stainless steel contammg at least 13 % chromium and not more than 0,09 % carbon, 

- steal provided v/ith an electroplated coating of zinc according to ISO 2061, the coating 
having a thickness of at least 

• 5 jim ISO service condition No 1, for non-protected switches; 

12 urn ISO service condition No, 2, for switches with degree of protection IPXl through 
IPX4; 

• 25 (im ISO service condition No. 3, for switches with degree of protection 1PX5 through 
IPX7; 

- steel provided with an electroplated coating of nickel and chromium according to ISO 1456, 
the coating having a thickness of at least 

• 20 urn ISO service condition No. 2, for non-protected switches; 

• 30 Jim iSO service condition No. 3, for switches with degree of protection IPX1 through 
IPX4; 

• 40 nm ISO service condition No, 4, for switches with degree of protection IPX5 through 
1PX7, 

- steel provided with an electroplated coaling of tin according to ISO 2093. the coating having 

a thickness of at least 

12 nm ISO service condition No, 2, for non-protected switches; 

• 20 nm ISO service condition No. 3, for switches with degree of protection IPXl through 
IPX4; 

• 30 ^im ISO service condition No. 4, tor switches with degree of protection IPX5 through 
IPX7. 
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Parts which might be subjected to arcs and mechanical wear shall not be made of steel 
provided with an electroplated coating. 

Compliance is ctiecksd by inspection and If necessary by chemical analysis. 

NOTE 1 This requirement does not apply to switching and sliding contacts, 

NOTE 2 This requirement does not apply to current-carrying parts which carry a current equal to or less than 
20 mA. 

20 Ctearances, creepage distances, solid insulation and coatings of 
rigid printed board assemblies 

Switches shall be constructed so that the ctearances, creepage distances, solid insulation and 
coatings of rigid printed board assemblies are adequate to withstand the electrical, mechanical 
and thermal stresses taking into account the environmental influences that may occur during 
the anticipated life of the switch. 

Clearances, creepage distances, solid insulation and coatings of rigid printed board assemblies 
shall comply with the relevant subclauses 20.1 to 20.4. 

NOTg The requirements and tests are based on lEC 60664-1 and lEC 60664-3. 

20.1 Clearances 

The clearances shall be dimensioned to withstand the rated impulse voltage' declared by the 
manufacturer according to 7.1.10, considering the rated voltage and the overvoitage category 
as given in annex K and the pollution degree declared by the manufacturer according to 7.1,6. 

For the measurements: 

- Detachable parts are removed and movable parts which can be assembled in different 
orientations placed in the most unfavourable position, 

NOTE 1 lUlovable parts are for example hexagonal nuts, the position of which cannot be controlled throughout 

an assembly, 

- Distances through slots or openings In surfaces of insulating material are measured to a 
metal foil in contact with the surface. The foil is pushed into comers and the like by means 
of the standard test finger of lEC 60529, but is not pressed into openings. 

- A force is applied to bare conductors and accessible surfaces in order to attempt to reduce 
clearances when making the measurement. 

The force /s.' 

. 2 N for bare conductors; 

* 30 N for accessible surfaces. 

The force is applied by means of a straight -unjointed test finger of the same dimensions as 
the jointed test finger shown in figure' 1 bflEC 60529. 

When applied to openings as specified in 9.1. the distance through insulation between live 
parts and the metal foil shall not be reduced below the values specified. 

NOTE 2 For the measurement of clearances and creepaga distances, see annex A. 

NOTE 3 A flow chart for the dimensioning of clearances is given in annex B. 
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20.1.1 Clearances for basic insutation 

The clearances for basic Insulation shall not be less than the values given tn table 22. 

However, smaller clearances, except those values marked in table 22 with note 5, may be used 
if the switch meets the impulse withstand voltage test of annex M but only if the parts are rigid 
or located by mouldings or if the construction is such that there is no likelihood of the 
distances bemg reduced by distortion, or by movement of the parts during mourtting, 
connection and normal use 

Compliance is checked by measurement and, if necessary by th& test of annex M. 

20.1.2 Clearances for functional insulation 

The clearances for functional Insulation shall not be less than the values specified for basic 
insulation m 20 1 1 

Compliance is checked by measurement and. if necessary, by the test of annex M 

20.1.3 Clearances for supplementary insuiotion 

The clearances for supplementary insulation shall not be less than the values given m table 22 

Compliance is checked by measurement 
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Table 22 - Minimum clearances for basic Insulation 



Rated impulse withstand 
voltage >) 

kV 



Minimum clearancesJn air in millimetrea 
up to 2 000 m above sea-leveP> ^ ^) 



Pollution degree 1 



Pollution degree 2 



Pollution degree 3 



0.33 

0.50 

0,80 

l*S 

2.t 

4.0 

6 «i 



0,01 
0.04 
0.10 
0,5 

1.5 

3 

S.S 



0.2*1 *) 
0.2*1 51 
0.2*i 5) 

0.S 

%$ 

3 

5.5 



0.85) 
0.891 
0.5») 

o.a«i 

1.5 

3 

5.5 



<i Clearances for altitudes above 2 000 m aea-levol shall be multiplied by the attitude correction factor 
specified in annex N. 

^1 This voltage is: 

- for functional insulation: tlie maximum impulse voltage expected to occur aMpi-^tllMlianca; 

- for basic insulation directly exposed to or significantly influenced by tramlisM^ ia«£reeonage from the low- 
voltage mains: the raled impulse withstand voltage of the switch; 

- for other basic insulation: the highest impulse voltage that can occur in the circuit. 

31 Details for pollution degree are given in annex L. 

*> For printed wiring material, the values for poilution degree 1 apply, except that the value shall not ba lass 
than 0,04 mm, 

') Minimum clearance values based on experience rather than on fundamental data. 

B> Thts voltage is only applicable when determining reinforced insulation for a rated impulse withstand voltage 
of 4.0 kV, 

7) The values for clearances on rigid printed boards do not apply under the provision that the requirements of 
clause 23 are fulfilled and that the overcurrent protection provides full disconnection. 



NOTE The values given in table 22 are equal to lEC 60664-1 and- are not Increased because only minimal 
reduction of clearances, for example, due to mechanical abrasion during the lifetime of the switch, is expected 
and because of the, in general, small overall dimension of switches for appliances. 



20.1.4 Clearances for reinforced insulation 

The clearances for reinforced insulation shall be not less than the values specified for basic 
insulation in 20.1.1 but using the next higher step for the rated impulse withstand voltage in 
table 22. Smaller clearances than those specified In table 22 are not allowed. 

Compliance is checked by measurement 

20.1.5 Clearances for disconnection 
20.1.5.1 Electronic disconnection 

No clearances are specified for electronic disconnection. 
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20.1.5.2 Micro-disconnection 



Clearances between terminals and terminations shal! fulfil the requirement for functiona 
insulation according to 20 1 2, 

No clearances are specified for the distance across the contacts 

Clearances between other current-carrying parts which are separated by the action of th€ 
switch shall be equal to or greater than the actual value of the distance between the relevant 
contacts They shai!, hov/ever, be at least 0,5 mm for switches wsth a rated impulse withstanc 
voltage of >1,5 kV 

NOTE The values lot clearances on figid pfinted boards do not apply under the provision thai the requirements ot 
clause 23 are fulfilled and that the overcurrent protection provides full disconnection. 

20.1.5.3 Full disconnection 

The clearances for full disconnection shall not be less than the values for basic insulation 
specified m 20 1 1 except that smaller values than those given in table 22 are not allowed 

in switches where clearances in any one pole between parts separated by the action of the 
switch IS provided by two or more breaKS m series the separation is considered to be the sum 
of the distances of the breaks. Eacli break snaii be not less than one-third of the prescribec 
distance 

20.2 Creepage distances 

The cieepage distances shali be dimensioned for the voltage wh.ch is expected to occur in 
normal use taking into account the pollution degree as declared by ttie manufacturer according 
to 7 1 6 and the material group 

f-or the measurements 

- Detachable parts are removed and movable parts and parts which can be assembled in 
different orientations placed in the most unfavourable position 

NOTE 1 M&vablo parts are, for example hexagonal nuts, the position of which cannot be controlled 
Ihroughout an assembly. 

- Distances through slots or openings in surfaces of insulating material are measured to a 
metal foil m contact with the surface The foil is pushed into corners and the like by means 
of the standard test finger of lEC 60529, but is not pressed into openings 

~ A force is applied to bare conductors and accessible surfaces in order to attempt to reduce 
creepage distances when making the measurement 

The force is 

* 2 N for bare conductors, 

30 N for accessible surfaces. 

The force is applied by means of a straight unjointed test finger of the same dimensions as 
the jointed test finger shov/n in figure 1 of I EC 60529 

NOTE 2 For the measurements of creepage distances, see annex A 

NOTE 3 A flow chart (or the dimensioning o( creepage distances is given in annex B 

NOTE 4 A creepage distance cannot be loss than the associated clearance, 
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The relationship between material group and proof tracking index (PTI) values is as follows- 

Pi/Iaterial group 1 600 5 PTI 

' IWaterial group 11 400 S PTI < 600 

Material group ilia 175 £ PTI < 400 

Material group iiib 100 £ PTI < 175 

These PTI values are obtained in accordance with the proof tracl<ing test of annek D. 

NOTE 5 Attention is drawn to the fact that certain lEC 60335-2 parts require a minimum PTI value of 250. 

NOTE 6 For glass, ceramics and other inorganic materials which do not track, cr^epage distances need not be 
greater than their associated clearance. 

20.2.1 Creepage distances for basic Insulation 

The creepage distances for basic insulation shall not be less than the values given in table 23. 

Compliance is checf<ed by measurement. 

Table 23 - Minimum creepage distances for basic Insulation 



Rated voltage 
r.m.s.'l 

V 


Creepage distance in millimetres*) ^) 


Pollution 
degree 1 


Pollution degree 2 


Pollution degree 3 


Material group 


Material group 


I 


It 


llla/lirb 


1 


11 


Ilia 


503) 


0.2 


0.6 


0,9 


1,2 


1,5 


1.7 


1.9 


125 


0,3 


0,8 


1.1 


1,5 


1.9 


2,1 


2,4 


250 


0.6 


1,3 


1.8 


2,5 


3.2 


3.6 


4,0 


•too 


1.0 


2,0 


2,3 


4,0 


5,0 


5.6 


6,3 


500 


1.3 


2.5 


3.6 


5,0 


6,3 


7.1 


6,0 


^) This voltage Is the voltage rationalized through table 3a and table 3b of lEC 60664-1 based on the rated 
voltage. 

2) Details for pollution degrees are given in annex L. 

3) Concerning SELV, the last paragraph of 9.1 should be considered. 

^1 The values for creepage distances on rigid printed boards do not apply under the provision that the 
requirements of clause 23 are fulfilled and that the overcurrent protection provides full disconnection. 



20.2.2 Creepage distances for functional insulation 

The creepage distances for functional insulation shall not be less than the values given in 
table 24. 

Compliance is checked by measurement. 
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Table 24 - Minimum creepage distances for functional insulation 



Working 
voltage 
r.m.s. 'i 


Printed board 
assembiies 






Pollution degree ^t^l 






Pollution degree 






V 


13) 2*) 


13) 




2 




3 








Material group 


Materia! group 






1 


It 111^' 


t 


If 


ill?; 




mm mm 


mm 


mm 


mm mm 


mm 


mm 


mm 


10 


025 0.04 


o.oe 


04 


0,4 0,4 


0,S5 


95 


95 


12.5 


025 0,04 


09 


0,42 


42 42 


1 


1,0 


1,0 


16 


0.025 0,04 


0,1 


0,45 


0,45 0,45 


1,05 


1.05 


1 05 


20 


0.025 0,04 


0.11 


0.4S 


0,46 0,4S 


1,1 


l.i 


1 1 


25 


0,025 0,04 


0,125 


0,5 


0,5 0,5 


1.2 


1.2 


1,2 


32 


025 0.04 


0.14 


53 


0,53 0,53 


1,25 


1 25 


1 25 


40 


0?5 04 


0.1G 


0,56 


D.S t 1 


1 3 


1 3 


l.J 


SO 


025 04 


0.18 


0,6 


0,85 1 2 


1,4 


1,0 


1.3 


63 


0,04 0.063 


0,2 


0.63 


9 1 25 


1,5 


t,7 


1,9 


60 


063 0,1 


0.22 


0,67 


0.95 1,3 


1,6 


1,6 


20 


fOO 


1 16 


0.25 


0,74 


1 1.4 


1,/ 


1,9 


2,1 


125 


0,16 0,25 


C.28 


75 


1 ,05 15 


1,8 


2,0 


2.2 ■ 


160 


0,25 0,4 


0.32 


06 


1,1 1,6 


1 9 


2,1 


2.4 


200 


0.4 0.63 


0,42 


1 


1,-i 3 


2,0 


2,2 


3.5 


250 


0,56 1 


0,56 


1.25 


1 8 2,5 


2,5 


2,8 


3.2 


320 


0,75 1,6 


0,75 


1 6 


2,2 32 


3,2 


3,6 


4.0 


400 


1 2 


1 


2 


2 8 4 


4.0 


4,5 


5.0 


500 


1.3 2,5 


1.3 


2 5 


3,6 5 


5,0 


56 


5.3 


630 


1 a 3.2 


1,8 


3.2 


45 6.3 


6,3 


7,1 


8 


600 


2,4 4 2,4 


4 


5,6 8 


8 


9 


10 


1 000 ] 3,2 5 1 ^'^ i ^ 


7,1 10 


10 


11 


12.5 


'i tnterpolaiion for mtermeciiate values is allowed 










'1 Details for pollution degrees are given in annex L 










3i Material groups 1 11, lUa and jllb 










'1 Material B'O^P '. " 'ila 










'•" Materia! groups lit mcludes Ilia, and !llb 










^i Ttie values for creepage distances on rigid printed boards 
clause 23 are fulfilled and that ttie overcurrenl protection p 


do not apply under ttie prt 
rovides full disconnection 


jvision that the requirements 


of 
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20,2.3 Creepage distances for supplementary insulation 

The creepage distances for supplementary insulation shall not be less than the values 
specified for basic insulation in 20.2.1. 

Compliance is checked by measurement. 

"Ify-IA Creepage distances for reinforced insulation 

The creepage distances for reinforced insulation shall not be less than double the values 
specified for basic insulation in 20.2.1< 

Compliance is checi<ed by measurement. 

20.2.5 Creepage distances for disconnection 

The creepage distances for disconnection shall not be less than the values specified for 
functional insulation in 20.2.2. 

Compliance is ctiecked by measurement. 

NOTE 1 For conductive pollution, see annex L, tast paragraph. 

NOTE 2 7h9 values for creepage distances on rigid printed boards do not apply under tho provision that tlie 
requirements of clause 23 are fulfilled and that the overcurrent protection provides full disconnection. 

20.3 Solid insulation 

Solid insulation shall be capable of durably withstanding electrical and mechanical stresses as 
well as thermal and environmental influences which may occur during the anticipated life of the 
switch. 

Compliance is checfied during the tests of clauses 14, 15. 16 and 17. 

The distance through accessible supplementary solid insulation shall have a minimum vaiiie 
of 0,8 mm. 

The distances through accessible reinforced solid insulation shall have the following minimum 
values; 

- for rated impulse withstand voltage equal to or less 1500 V: 0,8 mm; 

- for rated impulse vwthstand voltage equal to or larger 2 500 V: 1,5 mm. 

NOTE 1 The values take into consideration the possibility of cracks as a single fault occurring in the solid 
insulation. The values corresponding to basic insulation are taken from table 22, considering pollution degree 3. 

NOTE 2 No minimum thickness is specified for functional, basic, inaccessible supplementary and Inaccessible 
reinforced insulation. 

Compliance is checked by Inspection and by measurement. 

NOTE 3 An abrasion test for accessible insulation is under consideration. 

20.4 Coatings of rigid printed board assemblies 

Coatings of rigid printed board assemblies shall provide protection against pollution and/or 
insulation depending on the type A or type B coating used. 

NOTE Explanations for type A and typo B coating are given in annex P. 
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20.4.1 Type A coatmg 



The insu^atior distances of a rigid printed board assembly vMh t>'pe A coating, as declared fay 
ihe manufacturer, shall compJy wtn the fiighesf V3!ue for poJIution degree 1 of the clearance; 
given in tab!e 22 and of the cr eepage distances given m table 24 

Compliance is checked by measurement and for Ihe type A coating by the relevant tests o; 
cfause 6 of I EC 60664-3 with (he test levels or conditions as given in tsbfg 25. 

NOTE Details for (he measuring e' the insutah'on distance ol a coated printeif board sre given in anoex O 

Table 25 - Test levels anci conditions 



l£C e{?6e4-i subclause | Test levels and conditions } 



6 6-1 Cold storage i -25 *C 



i 

I Degree of ; 



6 6.3 Rapid change et lemjsejjtufe ( Degree of seven'iy 2 (-25 X to I2S "C) 

6 7 eiectrofr,r;ralisr ( fJo! applstaWe 



6 S 6 Partial d'-schaige tia: applicable 



Test speamens can be 

- standard test specimens as specified in 5 "- and 5 2 of (EC 60664-3, ot 

- any representative rigid prinleo board assemb.tes as specfjed in 5 3 of lEC 60664-3 

20.4.2 Type B coating 

A r'gid printed board assembly v/itfi type 8 coating as dedared by the manufacturer shaft 
camplj.' v/ith the requirements for sofid insulation as specified m 20 3 No cfearances and 
creepage d stances are specified between conductors on printed boards under (he coating 

Compliance for the type B coating is checked by the relevant test of clause 6 of I EC 60664-3 
mth ttie test levels or conditions as given in table 25 and the test specimens as specified in 
20.4 1 

21 Resistance to heat and fire 

21.1 Resistance to lieat and fire 

NOTE Ann«x J may b« used a? a guideline io set^ci the sequences and tests of Uus cfauso 

Parts of non-metafdc materia[ (except parts unlikely to be ignited or Io propagate flames 
originating from the switch, for wfiich no test (S required,! sfiall be resistant to heat and fire 

Compliance is checked by the tests of 21 1.1. 21.1.2. 21 1 3 and 21 1 4. 

21.1.1 For parts which are accessible when the switch is mounted as declared, and the 
deterioration of which may result ir the switch becoming unsafe: 

- the ball-pressure test 1 of annex E followed by the glow- wire lest of annex C carried out at 
the 650 'C level. 
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